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PROJ. REFERENCE NO, _34542.1.1 R-34214

F.A. PROJ, NHF-220(4)

COUNTY _ RICHMOND

PROJECT DESCRIPTION _US-220 BYPASS FROM US-74 BYPASS WEST

OF ROCKINGHAM AT SR 1109 INTERCHANGE TO 0.3 MILES

SOUTH OF SR 1140

SITE DESCRIPTION _LEFT & RIGHT LANE BRIDGES OVER US-74 BUS.

WEST COLLECTOR ON I-73/US-220 BYPASS BETWEEN SR 1244

AND US-74 BUS. (STA. 88+35.81 -I73— /27 +16.54 ~FLY-)

THE INFORMATION COMTAIMED HEREIN S HOT IMPLIED OR GUARAMTEED BY THE M. (. DEPARTMENT
OF TRANSPORTATION A4S BEING ACCURATE NOF IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT,

NOTE - BY HAVING REQUESTED THIS MFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR IMCREASED COMPENSATION OR EXTEMSIOH OF TIME BASED ON DIFFERENCES BETWEEN THE
COMDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE STATE PROJECT REFERENCE NO. 0, SHEETS
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CAUTION NOTICE

THE SUBSUAFACE WNFORMATIDN AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANMING, AND DESIGN, AND NOT FOR CONSTRUCTION OR P&Y PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED It RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT aT (319) 250-408B. NEITHER THE SUBSURFACE PLANS AND REPGRTS,
NOR THE FIELD BORING LOGS. ROCK CORES. OR SOIL TEST DATA ARE PART OF THE CORTRACT.

GENERAL SO AND ROCK STRATA DESCAIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY HDT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEM SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE iN SITU UN-PLACE} TEST DATA CAN BE
RELIED ON ONLY T0 THE DEGREE OF RELMABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOH MOISTURE COMDITIONS INDICATED I THE SUBSURFACE
VESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES. PRECIPITATION, AHD IND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN DN THE SUBSURFACE PLANS

ARE PRELIMNARY ONLY AND IN MANY CASES THE FINAL DESIGN DETALS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES MOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE WVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS T0 BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH (NDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF &S TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAYE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TWE FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATEG K THE SUBSURFACE INFORMATION,

PERSONNEL
C.C. MURRAY

J.E. ESTEP

INVESTIGATED BY_C.C. MURRAY

CHECKED BY C.B. LITTLE
susMTTED BY_ C.B. LITTLE
DATE MAY 2008
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SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS
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SOIL_DESCRIPTION

GRADATION

ROCK_DESCRIPTION

TERMS AND DEF INITIONS

SOIL 1S CONSIOERED TO BE THE UNCONSOLIDATED, SEMI~CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER. AND YIELD LESS THAN

18@ BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (ARSHTOD T286, ASTM D-1586) SOIL
CLASSIFICATION 15 BASED ON THE AASHTO SYSTEM., BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND DTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGLLARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

WELL_GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
URIEORM. - INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSD
PODRLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES.

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, ¥OULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO DR LESS THAN @.) FOOT PER 6@ BLOWS.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF S0IL. GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

IN NON

-COASTAL PLAIN MATERJAL,

THE TRANSITION BETWEEN SOIL. AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FDLLDWS:

ALLUYIUM {ALLUV.) - SDILS THAT HAVE BEEN TRANSPORTED BY WATER.

ADUIFER - A WATER BEARING FORMATION DR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS DR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NDTABLE PROPDRTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.

VERY STIF,BRAISATY CLA, MOST WITH NTERBECDED FUE SMD LATERS, REHLY SUBANGULAR, SUBROUNDED, OR ROUNDED. WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 180
o PUSTE A6 ROCK (WR} BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND AARSHTO CLASSIFICATION MINERALOGICAL COMPOSITION FINE 70 COAREE CRAIN TENEOUE D VT AVORBTIE ROCK THAT AT WHICH IT 1S ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS g&ET%RL,INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (= 35% PASSING *200) (> 35% PASSING 1288 WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRD, SCHIST, ETC, CALCAREOUS (CALE.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS DF CALCIUM CARBONATE.
" . " T e T —— N ~———FINE 10 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP A1 A3 A-2 a4 a5l as A7l Atz | A4 As COMPRESSIBILITY sggktmcsg)ﬁLLlNE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK Type | GOLLUYIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPDSITED BY GRAVITY DN SLOPE OR AT BOTTOM
CLASS, A-2-4 ‘*'?‘519'2_;5‘ 27 are| A3 1 A6AT SLIGHTLY COMPRESSIBLE LICUID LIMIT LESS THAN 31 : INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NESW MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 31-58 COASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTD ROCK, BUT MAY NOT YVIELD COVERY REC.- TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIOED BY 10Ta
SYMBOL & % NANAREN HIGHLY COMPRESSIBLE LIQUID LIMIT GREATER THAN 58 SEEPDIMEN'IARY ROCK I : T| SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED %S—Erffmﬁ— AND EXPRESSED AS A PERCENTAGE. o - L
- icP) SHELL BEDS, ETC.
# PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
8 GRANULAR MUCK, GRANULAR _ SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
* 40 51 HN SOILS CLay PEAT ORGANIC_MATER]AL SOILS 50ILS OTHER MATERIAL
* 200 10 Mx|35 Mx|35 ux|25 Mxfss mdas mn|as vel3s MNi3E MN SOILS TRACE OF ORGANIC MATTER 2- 3% 3 - 8% TRACE A FRESH 32§ZE;RE§HEE$§ZCIEISN:RIGHT' FEW JDINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE DRGANIC MATTER 3- 5% 5 - 122 LITTLE 18 - 20% ' HORIZONTAL.
LIDUID LIKIT 48 MX[41 M (40 MX {41 MY |49 MX ] 41 MN [48 MX[41 BN SOILS WITH MODERATELY DRGANIC 5 - 107 12 - 207 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, OIP DIRECTION_(DIP_AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLSTIC INDEX | 6 80X | NP i@ x |18 txjia i [ir e 1o ox [0 mxfin e || rrre o wigHLy | MIGHLY ORGANIC 18% 261 HIGHLY 357 AND ABOVE v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
OF A CRYSTALLINE NATURE.
GROP INEX]  ® 8 ° 4mx |8 |12 mxfss mxjno ux  MODERATE ORGANIC GROUND WATER FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS. AMOLNTS OF 1 so1Lg SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO CI0ES RELATISE 10 ONE ANOTHER PARALLEL 10 THE ERACTURE.
“lene | SILTY OR cLavEY SILTY | cLAYEY ORGANIC AV WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. N GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
%:Qg‘s 5"“;2:]"‘“ SAND| GRAVEL AND SAND | SOILS | S0ILS MATTER v STATIC WATER LEVEL aFTER 24 HORS CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
ERFATIG - MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FROM
i EXCELLENT 70 GOOD comm 10 poor | TR 0| poor | umsurtasie New PERCHED WATER. SATURATED ZONE, OR WATER BEARING STRATA (MOD) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
POOR DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE ijf" SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
- 3 R N THE STREAM.
P10F A-7-5 SUBGROUP 1S = LL - 30 ; P10OF A-7-6 SUBGROLP IS > 1L - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELODSPARS DULL
CONSISTENCY _OR_DENSENESS MISCELLANEQUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOBIC UMIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED AORDAT EMBANHENT GE) - SPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES "CLUNK® SOUND WHEN STRUCK, THE FIELD.
PRIMARY SDIL TYPE PENETRATION RESISTENCE |  COMPRESSIVE STRENGTH ot on TEST BORING IF_TESTED, WDILD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALDNG WHICH NO APP v RRED,
el - VALUE) TONS/FE ) WITH SOIL DESCRIPTION Gm . PESISNATIONS SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED : FITRECIOLE MOWENENT S BCCURVER
S - BULK SAMPLE - - "
CENERALLY VERY LODSE 7 SOIL SYMBOL @ AUGER BORING (SEV) IN STRENGTH TD STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED T0 SOME %ME;AEHE%E'&]TKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GRANULAR LOOSE 4 70 18 §5 - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN .
MATERIAL MEDIUM DENSE 18 10 38 N7A ARTIFICIAL FILL (AF) OTHER SAMPLE F TEST PT N VALUES » PE LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
DENSE CORE BORING p
(NON-COHESIVE) weENE e Igasz THAN RDADWAY EMBANKMENT ‘Q ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNBLE BuT |MOTTLED (MDT.)- IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
— = INFERRED SOIL BOUNDARY SAMPLE v SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <2 ¢8.25 NVO MONITORING WELL REMAINING. SAPRDLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2710 4 0.25 10 956 == INFERRED ROCK LINE RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JE TESTED, YIELDS SPT N VALUES ¢ Jg8 BPF | INTERVENING IMPERVIOUS STRATUM.
- e PIEZOMETER
ZLLTTERCILA?_Y MESJ;I;:‘F STIFF ; 13 ?5 8510 1.8 D NeTaLLATION RT - RECOMPACTED TRIAXIAL [COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE DNLY IN SMALL AND RESIDUAL_(RES.)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
(COHESIVE) VERY STIFF 15 T0 38 ‘2 }8 f TEwew?  ALLUVIAL SOIL BOUNDARY SAMPLE SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
T
HARD >30 >4 260025 0P & DIP DIRECTION OF O ]S,';gf :Lﬂxgig: R CBR - CALIFORNIA BEARING ALSD AN EXAMPLE. RDCK SEGMENTS EQUAL 1O OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATID SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
()~ SPT N-VALUE R
SOUNDING ROD VERY HARD  CANNDT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U, STD, SIEVE SI2E 4 18 4@ 68 2080 270 bt UNDIN SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 42 825 @075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
p— P ABBREVIATIONS HARD ?3%?5 Qgﬁ“a;ﬁ;ig’,s&:&“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT. THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND SLND SILT CLAY AR - AUGER REFUSAL HI. - HIGHLY w - MDISTURE CONTENT ' TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR.) (coB.) GR) (ceE. SO0 & 5D tsL €L BT - BORING TERMINATED MED. - MEDIUM vV - VERY MOOERATELY ~ CAN BE SCRATCHED BY KNIFE OR PICK, GOUGES OR GRODVES TO @25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
20 : . - _ HARD EXCAVATED BY HARD BLOW OF A GEOLDGIST'S PICK. HAND SPECIMENS CAN BE DETACHED Tt
PR - o pon e py— CL.- CLAY MICA, - MICACEOUS VST - VANE SHEAR TEST e Y oo, SLIP PLANE.
: . : . CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. - WEATHERED -
STANDARD PENETRATION TEST (PENETRATION ) (5PT) - WS ¢ )
- - - W! -
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG, - ORGANIC %™ ORY UNIT WEIGHT HARD ,ES;‘NTB zoﬁx:agénggm];‘zng&cmps TO PEICES 1 INCH HAXIMUM SIZE BY HARD BLOWS OF THE A 2 INCH DUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 PENETRATION EQUAL TO OR LESS
SOIL VOISTORE SCALE YLD YOISTURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST . THAN 8. FOOT PER 80 BLOWS.
TR LT praeaiiddly GUIDE FOR FIELD MOISTURE DESCRIPTION | » - VDID RATIO SAP, - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE_RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE.
GAT) FROM BELOW THE GROUND WATER TABLE | FRAC.- FRACTURED, FRACTURES SLL - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH %%W”——%mmﬁﬂﬁ% B D B @ es BIVIDED B THE
LL [ Liovd LMIT FRAGS. ~ FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY HAN
T0TAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
PLASTIC SEMISOLID; REQUIRES DRYING TO FINGERNAIL,
R R ; TOPSQIL (TS, - SURFACE SOILS USUALLY CONTAINING DRGANIC MATTER.
Ranice WET - () ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
L pLasTic LiMiT TERM
P DRILL UNITS: ADVANCING TOOLSt HAMMER TYPE: IERM SPACING vERY mllzku BEDDED S 4 FEET BENCH MARK:
oM _|. DPTIMUM MDISTURE - MOIST - ) SOLID; AT OR NEAR OPTIMUM MOISTURE [ cuer airs autoraTIc ] MANUAL :::Sg WIOE g"fg ITB”‘;"EE‘T” FEET THICKLY BEDDED 15 - 4 FEET —
SL_| SHRINKAGE LIMIT D MOBILE 8- D MODERATELY CLOSE 170 3 FEET 5:;’:L‘;H?EEEE2EDDED g':asa : ‘(éslsFEFEETET ELEVATION: .
6 CONTINUBUS FLIGHT AUGER . . . .
- DRY - @ REQUIRES ADDITIONAL WATER TD [ e CORE SIZE: ségsscmﬁ S EISSST%{:\ :Egs e MRS o008 - .03 FET NOTES:
ATTAIN DPTIMUM MDISTURE Br-51 B' HOLLOW AUGERS [ - THINLY LAMINATED < 0.088 FEET
PLASTICITY D CME-45C D HARD FACED FINGER BITS D_N INDJRATION
PLASTICITY INDEX D1 DRY STRENGTH (%] 1uno-canio. sems FOR SEDIMENTARY ROCKS, INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC 2-5 VERY LOW CME-558 D'" FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER D TS, GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
. MEDIUM
:]EGD,; PPLL'LSSTT];:C],TTYY 1;; 205; WORE WIGH [ porteeee noist (] ricone * STEEL TEETH [] rost Hote pisser MODERATEL Y INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
5 BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR n TRICONE_2"f5__* TUNG.-CARB. [ nenp aucer
0 ] sounoms roo INDURATED GRAINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY), CORE BIT [ vene sveem test DIFFICLLT TO BREAK WITH HAMMER.
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC, ARE USED TO DESCRIBE APPEARANCE. ) M N EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TD BREAK SAMPLE;

SAMPLE BREAKS ACRDSS GRAINS.

REVISED 02/23/06
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Section Thru End Bent Two
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AR NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

j PROJECT NO. 34542.1.1

|ID. R3421A

[ COUNTY Richmond

| GEOLOGIST Murray, C. C.

: SITE DESCRIPTION LEFT LANE BRIDGE |-73 OVER FLY

GROUND WTR (ft)

-FLY.GPJ NC_DOT.GDT 06/02/08

CDOT BORE SINGLE R3421A_GEO_BH_BRIDG_RTLN&LTLN_I73

! BORING NO. EB1A(LL) STATION 88+41 OFFSET 67ff LT ALIGNMENT -173- 0 HR. N/A
| COLLAR ELEV. 2386 ft TOTAL DEPTH 31.8 ft NORTHING 436,489 EASTING 1,746,146 24 HR. N/A
| DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
1 START DATE 01/29/08 COMP. DATE 01/29/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 31.8 ft
: DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬁE)V ELEV DE&)TH . 25 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t 3 50 5 100 | NO. | /Mol G | sev. @ DEPTH ()
240 1 B
4 | 238.6 GROUND SURFACE 0.0
I T - RESIDUAL
-+ B N RED BROWN, VERY STIFF RESIDUAL
| 235 T - N SANDY SILTY CLAY (A-7-5)
i - §t
1 A | \._
2316 % 70 R NG
| 230 I [ R R Y A SS37| M §;
1 ...y \F
4 ./ NI 2278 11.0
2266 + 120 S NE RESIDUAL
925 T 3 |2 3 ,—5/- . mo[5er TAN MEDIUM STIFF SANDY CLAYEY
-+ - SILT(A-5)
4 1. ok
1 ]- el
2216 + 110 - PYZ
220 T 2 3 4 w7 SS-38| M NN
1 R AL
1 D N oL
T A kg
215 T a Ay
214 6 240 * s NC-214.6 24.0
T 4 6 | 12 C b " = RESIDUAL
+ N MEDIUM DENSE 'OLIVE' GREEN SILTY
T A\ SAND(A-2)
210 | 509 6+ 290 !
T 4 7 | 17 *24 M
1 T mmte e —m e ] : Sie
T WEATHERED ROCK
205 T [ PRESUMED HIGHLY WEATHERED
1 i CRYSTALLINE ROCK
1 - Boring Terminated BY AUGER REFUSAL at
+ - Elevation 206.8 ft ON HARD CRYSTALLINE
200 T - ROCK
195 1 '_
) T {
190 T o
185 I r
180 T L
ij 1 {
) T i
175 T L
1
| T C
170 I -
165 T N

(= NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

PROJECT NO. 34542.1.1

|ID. R-3421A

| COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION LEFT LANE BRIDGE I-73 OVER FLY

GROUND WTR (ft)

LY.GPJ NC_DOT.GDT 06/02/08

CDOT BORE SINGLE R3421A_GEO_BH_BRIDG_RTLN&LTLN_I73-F

BORING NO. EB1B(LL) STATION 88+12 OFFSET 36ftLT ALIGNMENT -173- 0 HR. N/A |-
COLLAR ELEV. 2392 ft TOTAL DEPTH 36.8 ft NORTHING 436,476 EASTING 1,746,186 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 01/29/08 COMP. DATE 01/29/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 36.8 ft
DRIVE Wi SAMP. L
ELEV| g gy [DEPTH] BLOWCOUNT BLOWS PER FOOT v 0 SOIL AND ROCK DESCRIPTION
() (fty M | osn|ost|osf| |0 25 50 75 1001 | NO. |/mol| 6 | ELEv. () DEPTH (f)
240 -t —239.2 GROUND SURFACE 0.0
T T i RESIDUAL
1 L NY RED BROWN TO TAN, MOIST, MEDIUM
T L \_ STIFF SANDY SILTY CLAY, VERY STIFF
235 T 0 N AT SURFACE. (A-7-5)
—_—t + \r.
T SR I N
23221 70 L NS
T 5 s [10]]:: A/‘1g S ssad| M NS
230 1 N
1 7 N
T v N
2272 T 120 a N
T 2 2| 2 ||di | ss35| M [NL
225 T | §_
4+ l, IO \_
22221 170 P N 2222 17.0
T 2 2 3 s M RESIDUAL
220 T C TAN AND WHITE, MOIST MEDIUM STIFF
T A CLAYEY SILT (A-4)
21727 220 :\:j
1 3 4 8 . B $5-36| M
215 B -
T IR
1 S
2122 1 270 - - ; L
M
210 4 . .?13.
T 1
T S
20721 320 i
T 3 6 10 Y M
205 T e— e
T i P 204.2 35.0
T o ) WEATHERED ROCK
T =" 2024 PRESUMED HIGHLY WEATHERED 36.8
I B CRYSTALLINE ROCK
200 L - Boring Terminated BY AUGER REFUSAL at
1 L Elevation 202.4 ft ON HARD CRYSTALLINE
+ L ROCK
195 T C
! T -
190 I o
185 I -
)
180 T ”‘_
i T L
] T i
175 I -
1]
\ T i
170 I -
165 T :_
anrna T o




W NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

SHEET

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT /O
BORELOG REPORT

PROJECT NO. 34542.1.1

[ID. R-3421A |

COUNTY Richmond

| cEoLOGIST Murray, C.C.

PROJECT NO. 34542.1.1

[ ip. R-3421A

[ COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION LEFT LANE BRIDGE 1-73 OVER FLY

GROUND WTR (ft)

BORING NO. EB2A(LL)

STATION 89+96

OFFSET 66ft LT

ALIGNMENT -173- 0 HR. N/A

COLLAR ELEV. 256.9 ft

TOTAL DEPTH 26.1 ft

NORTHING 436,632

EASTING 1,746,083

24 HR. N/A

SITE DESCRIPTION LEFT LANE BRIDGE I-73 OVER FLY

GROUND WTR (ft)

BORING NO. EB2B(LL)

STATION 89+59

OFFSET 25ft LT

ALIGNMENT -173- 0 HR. N/A

COLLAR ELEV. 258.9 ft

TOTAL DEPTH 284 ft

NORTHING 436,615

EASTING 1,746,136

24 HR. N/A

DRILL MACHINE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL MACHINE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 01/31/08

COMP. DATE 01/31/08

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 26.1 ft

START DATE 01/31/08

COMP. DATE 01/31/08

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 28.3 ft

DOT BORE SINGLE R3421A_GEO_BH_BRIDG_RTLN&LTLN_[73-FLY.GPJ NC_DOTY.GDT 06/02/08

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lﬂfv ELEV DE(';)TH v ) SOIL AND ROCK DESCRIPTION
(") 0.5t | 0.5f | 0.5f | |0 2 50 75 100]] NO. | /wvol| G | etev DEPTH (t)
260 1 N
[ [ 2569 GROUND SURFACE 0.0
1 T | RESIDUAL
255 4+ : §_ MOIST, SILTY SANDY CLAY A-7
T o N
-- N
250 L ! . §L.
1 N i
-+ . | - \L
245 T b \L
I N N
1 I \L
+ P §t
240 T S \L_
2389 | 180 T ™NL 2389 18.0
1 5 |5 [ 4 ds- 55-45| M [Nl RESIDUAL
1 - A or MOIST STIFF, SILT A-5
235 I A [N e[ 2349 20
2339 | 230 e NG : RESIDUAL
1 7 6 | 30 R N 55-46 MOIST DENSE, LIGHT GREEN, SAND
4 R O ] o] 2319 A-2-4
250 1 M P74 2308 WEATHERED ROCK 26.1
-+ — PRESUMED HIGHLY WEATHERED
+ - CRYSTALLINE ROCK
T i Boring Terminated BY AUGER REFUSAL at
T N Elevation 230.8 ft ON HARD CRYSTALLINE
225 T _ ROCK
220 I L
215 I I
1] T -
210 T -
|205 T r
200 T L
l_~ T
| T i
| 195 | € -
! T L
190 | I L
185 1 '_
- T+ -

ICDOT BORE SINGLE R3421A_GEO_BH_BRIDG_RTLN&LTLN_I73-FLY.GPJ NC_DOT.GDY 06/02/08

ELEV DR DE(E)TH BLOW GOUNT ] BLOWS :ER Foor sawp. |7 cL) SOIL AND ROCK DESCRIPTION
(" (f) 0.5t | 0.5t | 0.5f | |0 2 0 75 100} | NO. |/mol| G| Eev DEPTH (it)
260 259.9 GROUND SURFACE 0.0
I T N RESIDUAL
I 1. \L MOIST SANDY SILTY CLAY
T 1. §t (A-T)
255 T : i NS
T 1 §f
il 1 . \L
i . N
250 T 4. :
4 — \L
T 1 \t
1 1. \L
1 1. L
2
45 | \L
—_: I \L
2426 + 173 } .- 2426 17.3
T 213 # Mo RESIDUAL
4 ”o. bk DRY, MEDIUM STIFF, LIGHT GREEN
240 1 451 2399 20.0
-+ CLAYEY SILT (A-5) P
T A RESIDUAL
237 6.1 223 ; . 1 DRY, LOOSE TO MEDIUM DENSE, LIGHT
1 N M GREEN SILTY SAND (A-2)
235 ~
T N
1 No -
2326 + 273 AN
+ 2 | 33 |60/1 - r—— - M L 2316 28.3
230 T 60/.1 CRYSTALLINE ROCK [\ 284
T - Boring Terminated WITH STANDARD
T r PENETRATION TEST REFUSAL at
I r Elevation 231.5 ft IN HARD CRYSTALLINE
1 i ROCK
225 T r
220 T B
215 1 3
b T L
210 1T L
205 T i
1 - | —
200 T T
I
| : -
195 B
| e —
| 1 i
| 190 | I L
185 T -
10n T F




CDOT BORE SINGLE R3421A_GEO_BH_BRIDG_RTLN&LTLN_{73:FLY.GPJ NC_DOT.GDT 06/02/08

AN NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

PROJECT NO. 34542.1.1

[ID. R3421A

] COUNTY Richmond

| GEOLOGIST Murray, C. C.

‘SITE DESCRIPTION RIGHT LANE BRIDGE I-73 OVER FLY

GROUND WTR (ft)

190

BORING NO. EB1B(RL) STATION 86+73 OFFSET 69ft RT ALIGNMENT -|-73- 0 HR. N/A
COLLAR ELEV. 2315t TOTAL DEPTH 272 ft NORTHING 436,396 EASTING 1,746,341 24 HR. 4.0
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic
START DATE 01/30/08 COMP. DATE 01/30/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 27.2 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV DE(ff)TH v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft | |0 % 50 I 100 | NO. [/moil G | eev.m DEPTH (f)
235 1 B
I L 2315 GROUND SURFACE 00
230 T | o ALLUVIAL
- ER 1 - 229.5 GRAY LOOSE COARSE SAND (A-2) 2.0
T [~ i RESIDUAL
T [ v N STIFF, MOIST, RED BROWN CLAY (A-7)
225 T ! o §rr'_
9933 T 82 |- - o 2233 8.2
T 0 1 2 5 ss40| M [N RESIDUAL
T ) P : STIFF MOIST RED BROWN CLAYEY SILT
220 I \ o (A-5)
2183 T 132 A AYL
o L T .
il 4 5 5 . %o . Mo
215 I N :\“':_
I RN Nl
1 A ;4_5,":,
I N
: 2104 T 241 NS N
210 T 6 | 15 | 22 N T M ;-Qv__—
4. T+ - .. .I\.' Sl
i oL PR
20547 261 T~ ".\‘-'\Ju'f
202 T 7 | 58 |100/1 ~ M_[hyo0aa 27.1
+ 10071 WEATHERED ROCK
T PRESUMED SEVERELY WEATHERED
T CRYSTALLINE ROCK
200 T Boring Terminated with Standard
_j Penetration Test Refusal at Elevation 204.3
1 ft ON HARD CRYSTALLINE ROCK
195 T

185

3

5

1

180

1

175

165

160

PR N VT ST ST SRS NN ST S T S N S
LI B S S S S S 5 H S N N S S Eu S e et S ma S S S p m m

PR SO SR S S S W

IIIIIIIIIITIITITITTlllII]ITI]!IIITFT‘IIIIIIIIIII

BORELOG REPORT

@ % NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET
/7

ICDOT BORE SINGLE R3421A_GEO_BH_BRIDG_RTLN&LTLN_I73-FLY.GPJ NC_DOT.GDT 06/02/08

PROJECT NO. 3454211 | 1D. R-3421A | COUNTY Richmond | GEOLOGIST Murray, C. C.
SITE DESCRIPTION RIGHT LANE BRIDGE I-73 OVER FLY GROUND WTR (ft)
BORING NO. EB1C(RL) STATION 87+12 OFFSET 41t RT ALIGNMENT -i-73- 0 HR. ) N/A
COLLAR ELEV. 227.8 ft TOTAL DEPTH 24.9 ft NORTHING 436,418 EASTING 1,746,298 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic
START DATE 01/30/08 COMP. DATE 01/30/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 22.5ft
DRIVE FOOT SAMP. L
eLev| Qg [pEPTH] BLOWCOUNT BLOWS PER v 0 SOIL AND ROCK DESCRIPTION
M | @ | @ |osn|osh| osf]| |0 2 50 I 100 | NO. | /mo| 6| Eev.m DEPTH (1)
230 | |
T GROUND SURFACE 0.0
I - ALLUVIAL
- 1 S LOOSE MOIST CLAYEY SILTY SAND (A-2)
P iy |
il . i 4.0
1 L RESIDUAL
1 .. : MEDIUM STIFF, MOIST, CLAYEY SILT 6.0
4 o (A-5)
220 | 2202 T 78 |
L | RESIDUAL
8 }
+ 1 -’18 5539 MEDIUM DENSE, MOIST SAND (A-2-4)
T A
T A
215 { 2152 | 1286 )
T 6 |12} 15 L e .
iR R | IS .
1 [ - - .
210 AL --"——-_;___~-_ Ry 7.6
T V%"_ WEATHERED ROCK
T = SEVERELY WEATHERED CRYSTALLINE
i @: ROCK, SPT REFUSAL AT BASE
205 { 2052 228 i _2053 225
T 80 |60/ - YR<Zi CRYSTALLINE ROCK
i . 6071 . '/\ 202.9 249
4 L Boring Terminated WITH CASING
1 L ADVANCER REFUSAL at Elevation 202.9 ft
200 1 L IN HARD CRYSTALLINE ROCK
195 1 r
190 I -
185 T __
| T L
180 I -
175 T o
170 I -
1| L -
, T B
165 I -
l
[ T i
160 I -
155 I -
460 T -




N NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET

PROJECT NO. 34542.1.1

| 1D, R-3421A ]

COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION RIGHT LANE BRIDGE |-73 OVER FLY

GROUND WTR (ft)

BORING NO. EB2B(RL) STATION 88+53 OFFSET 71ft RT ALIGNMENT -I-73- 0 HR. N/A
COLLAR ELEV. 255.1 ft TOTAL DEPTH 38.0 ft NORTHING 436,558 EASTING 1,746,266 24 HR. 30.0
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 01/30/08 COMP. DATE 01/30/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 38.0ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lfgv ELEV DE(;)TH v o} SOIL AND ROCK DESCRIPTION
(ft 0.5t | 0.5t | 0.5f | |0 ® L » 100) | NO. |/moll G | Etev @ DEPTH ()
260 1 |
255 1 [ 2551 GROUND SURFACE 0.4
1 A i RESIDUAL
o NI VERY STIFF MOIST RED BROWN SILTY
I N NI CLAY (A-7-5)
2514 ] 40 U N '
250 T 4 [ 7 |1 pic M §_
1 . }’: Q:
1 ol NS
245 1 / \__
4 R §_
1 N N
24117 140 1 NJ
240 T 714 | 5 || 4 ssa1] M NI
T A §_
1 AL §:
B e Pl NN Sy 200
T — T RESIDUAL
1 2 C SOFT WET TAN CLAYEY SILT (A-5)
2311 240 o B
230 T T2 2| Las SS-42 L
-+ \ PPN -
1 A - L
2611 200 N :2251 30.0
225 T 3 | 3 | 9 2o 55-43 » :
T o RESIDUAL
il T LOOSE WET TAN SAND (A-2)
2211.] 340 T N Co 221.1 34.0
220 T 5| 29 |71/4 B, LTS { _ WEATHERED ROCK
10019 Ve
T =1 2174 38.0

215

| S T T I

210

3
Tttt

205

]

200

NS RS S S R N
-t

195

1

[
-t

J
T

CDOT BORE SINGLE R3421A_GEQO_BH_BRIDG_RTLN&LTLN_I73-FLY.GPJ NC_DOT.GDT 06/02/08

185

Tttt

T W TN U DO SR T S S R
$ +

IIIIIII?IIIIIIIIII|Illlllillllllll’]

Boring Terminated BY AUGER REFUSAL at
Elevation 217.1 ft ON HARD CRYSTALLINE
ROCK

ICDOT BORE SINGLE R3421A_GEO_BH_BRIDG_RTLN&LTLN_!173-FLY.GPJ NC_DOT.GDT 08/02/08

S

NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET
/2

PROJECT NO. 34542.1.1

|ID. R-3421A

| COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION RIGHT LANE BRIDGE 1-73 OVER FLY

GROUND WTR (ft)

BORING NO. EB2A(RL) STATION 88+92 OFFSET 27ft RT ALIGNMENT --73- 0 HR. N/A
COLLAR ELEV. 258.0 ft TOTAL DEPTH 34.0ft NORTHING 436,575 EASTING 1,746,210 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 01/31/08 COMP., DATE 01/31/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 34.0ft
ELEV %TIEV\E pEPTH| BLOW COUNT BLOWS PER FOOT SAMP.|F (L) SOIL AND ROCK DESCRIPTION
W () | ost | 051 | 05m | |0 25 50 s 100 | NO. | /mol| 6| ELEv.m DEPTH (1)
260 L -
T [ 258.0 GROUND SURFACE 0.0
T B RESIDUAL
I S N SANDY SILTY CLAY (A-7-5)
255 I | §_
1 ; B §
I S N
250 1 ! \L_
] | N
245 1 e \L
2439 ) 141 L 243.9 ST 14,1
1 4 4 6 . M |
i . ?".’ §L STIFF, MOIST, SANDY SILTY CLAY (A7)
240 T e -
2389 | 191 1 b 239.0 19.0
1 3 4 5 ‘¢ M : RESIDUAL
is e MEDIUM STIFF, MOIST SILTY SAND (A-2)
235 T A
2339 . 241
4 1 2 3 M
230 T
228 9_~ 291 228.0 29.0
1 1 2 4 ) T RESIDUAL
1 SS-44) M PRl MEDIUM STIFF MOIST SANDY SILT (A-5)
29 2260 32.0
225 T ZR WEATHERED ROCK
T B=>] 2240 34.0
1 L Boring Terminated BY AUGER REFUSAL at
1 L Elevation 224.0 ft ON HARD CRYSTALLINE
il L ROCK
220 T r
215 I -
| T -
210 1 g
| 205 1 r
200 T L
| T L
+ L
| 1 i
| 195 I L
| I L
190 T o
185 I 2
180 T b



NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

T.1. P. No.

R-3421A

DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project

3454211

Date: Sampled 1/28/08

County

M &T Form 503

RICHMOND

Received 2/8/08

Owner

Reported 2/13/08

Sampled from By C CMURRAY
Submitted by N WAINAINA 1995 Standard Specifications
743680 TO 743697
6/3/08
) o - TEST RESULTS 7 B
Proj. Sample No. SS-30 | SS-31 | SS-32 | SS-33 | SS-34 | SS-35
Lab. Sample No. 743680 743681 743682 743683 743684 743685
Retained #4 Sieve % - - - - - -
Passing #10 Sieve Yo 100 99 100 100 100 100
Passing #40 Sieve Y% 81 84 83 96 92 96
Passing #200 Sieve % 27 28 33 60 77 65
- : MINUS NO. 10 FRACTION
“SOIL MORTAR - 100% - -
Coarse Sand Ret - #60 % 35.5 33.4 32.6 12.5 10.6 11.0
Fine Sand Ret - #270 % 43.6 46.5 41.8 33.9 17.1 32.8
Silt 0.05 - 0.005 mm % 16.8 18.0 17.4 27.3 27.4 35.8
Clay <0.005 mm % 4.1 2.0 8.2 26.2 44.9 20.4
Passing #40 Sieve %o - - - - - -
Passing #200 Sieve % - - - - - -
L.L. 37 30 38 43 57 47
P. L NP NP 5 15 - 22 13
AASHTO Classification A-2-4(0) | A-2-4(0) | A-2-4(0) | A-7-6(8) | A-7-5(19)| A-7-5(9)
Station 88-+50 88+50 88+80 86+20 89+40 89+40
OFFSET 75 LT 75 LT 29 RT 69 RT 19 LT 19 LT
ALIGNMENT LREV | LREV | LREV | LREV | LREV | LREV
Denth (Ft) 7.20 22.20 11.50 7.90 7.00 12.00
to 8.70 23.70 13.00 9.40 8.50 13.50

cc. CCMURRAY
Soils File

Soils Engineer

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

M & T Form 503

T. 1. P. No. R-3421A
REPORT ON SAMPLES OF  SOILS FOR QUALITY
Project 3454211 County RICHMOND Owner
Date: Sampled 1/28/08 Received 2/8/08 Reported 2/13/08
Sampled from By C C MURRAY
Submitted by N WAINAINA 1995 Standard Specifications
743680 TO 743697
6/3/08
TEST RESULTS
Proi. Sample No. V SS-36 SS-37 | 8S-38 S58-39 SS-40 SS-41
Lab. Sample No. 743686 743687 743688 743689 743690 743691
Retained #4 Sieve Y% - - - - - 5
Passing #10 Sieve Y% 100 100 100 100 100 93
Passing #40 Sieve Yo 95 98 91 82 80 89
‘Passing #200 Sieve % 59 73 45 | 27 1 37 76
MINUS NO. 10 FRACTION _
SOIL MORTAR - 100%
Coarse Sand Ret - #60 Yo 12.6 7.3 21.8 33.6 32.2 8.2
Fine Sand Ret - #270 Yo 38.3 24.9 40.8 46.3 37.7 15.5
Silt 0.05 - 0.005 mun Yo 36.8 29.1 29.3 16.0 21.9 27.4
Clay <0.005 mm Yo 12.2 38.7 8.2 4.1 8.2 48.9
Passing #40 Sieve % - - - - - -
Passing #200 Sieve % - - - - - -
L L. ' 39 53 42| 36 4 56
P. L 10 21 4 NP 6 19
AASHTO Classification A-4(5) | A-7-5(16)] A-S5(0) | A-2-4(0) | A-5(0) | A-7-5(17)
Station 89+40 87+55 87+55 86+74 86+74 88+50
OFFSET 19 LT 25 LT 25 LT 20 RT 70 RT 75 RT
ALIGNMENT LREV | LREV | LREV | LREV | LREV | LREV
Depth (Ft) 22.00 7.00 17.00 7.60 8.20 - 14.00
10 23.50 8.50 18.50 9.10 9.70 15.50

Soils Engineer
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M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T.1.P. No. * R-3421A

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project 3454211 County RICHMOND Owner
Date: Sampled 1/28/08 Received 2/8/08 Reported 2/13/08
Sampled from By C C MURRAY

1995 Stundard Specifications

Submittdd by N WAINAINA

743680 TO 743697

6/3/08
] TEST RESULTS
Proj. Sample No. SS8-42 SS5-43 SS-44 SS-45 SS-46 SS8-47
Lab. Sample No. 743692 | 743693 743694 743695 743696 743697
Retained #4 Sieve % 4 14 - - - 1
Passing #10 Sieve % 93 83 100 100 97 92
Passing #40 Sieve Yo 88 73 79 95 GO 65
Passing #200 Sieve Yo 52 47 38 61 20 20
MINUS NO. 10 FRACTION

SOIL MORTAR - 108% - I .

Coarse Sand Ret - #60 Y% 15.5 21.8 32.8 13.7 52.6 46.3

Fine Sand Ret - #270 % 33.4 34.9 37.5 35.3 32.6 38.6

Silt 0.05 - 0.605 mm % 30.7 20.9 21.5 38.8 10.7 12.0

Clay < 0.005 mm Y% 20.4 22.4 8.2 12.2 4.1 3.1
Passing #40 Sieve % - - - - - -
Passing #200 Sieve Yo - - - - - -
L.L. 43 47 44 47 33 22
P. 1. 9 9 3 8 NP NP
AASHTO Classification A-5(3) A-5(3) A=5(0) A-5(5) | A-2-4(0) | A-2-4(0)
Station 88+50 88-+50 88+74 89487 89+87 10480
OFFSET 75 RT 75 RT 70 RT 70 LT 70 LT 10LT
ALIGNMENT L REV | LREV L REV L REV LREV RPC
Depth (Ft) 24.00 29.00 29.10 18.00 23.00 13.50

to 25.50 30.50 30.60 19.50 24,50 15.00

Soils Engineer
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STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34542.1.1 R-34214 F.A. PROJ. NHF-220(4)
COUNTY _ RICHMOND

PROJECT DESCRIPTION _US-220 BYPASS FROM US-74 BYPASS WEST
OF ROCKINGHAM AT SR 1109 INTERCHANGE TO 0.3 MILES
SOUTH OF SR 1140

SITE DESCRIPTION _LEFT & RIGHT LANE BRIDGES OVER US-74 BUS.
ON I-73/US-220 BYPASS BETWEEN SR 1244 AND SR 1140

(STA. 101 +31.22 -I73— /20+99.74 -L2-)

g

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TOQ BE PART OF THE PLANS, FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT. CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

STATE STATB PROJECT REFERENCE NO. SHEST | ToTal

N.C.| 3454211 R-3421A 1 123

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY. PLANNING, AND DESIGN. AND NOT FOR CONSTRUCTION QR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA aVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.OEPARTMENT OF TRANSPORTATICH,
GEOTECHNICAL ENGINEERING UNIT 4T (9I9) 250-4088. WEITHER THE SUBSURFACE PLANS AND REPORTS,
MOR THE FIELD BORING LOGS, ROCK CORES, OR SCIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL 4ND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON 4
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRAT&

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (N-PLACEI TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE ST&NDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS IMDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TQ CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, 4S WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FIN&L DESIGN
INFGRMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCTY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
OEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C.C. MURRAY

J.E. ESTEP

INVESTIGATED BY_G.C. MURRAY
CHECKED BY  C.B. LITTLE
SUBMITTED By C.B. LITTLE

DATE MAY 2008




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL. AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.
34542.1.1 R-3421A 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED TO BE THE UNCONSOLIDATED. SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUDUS FLIGHT POWER AUGER, AND YIELD LESS THAN

108 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T2@6, ASTM D-1586) SOIL
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

W - INDICATES A 600D REPRESENTATION OF PARTICLE SIZES FROM FINE TO CDARSE.
- INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO

POORLY GRADED)

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

ANGULARITY OF GRAINS

SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@ BLOWS.

IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE
OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

DESCRIPTIONS MAY INCLUDE COLOR OR COLDR CDMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

CORE BIT

SDUNDING ROD
VANE SHEAR TEST

INDURATED

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICLLT TO BREAK WITH HAMMER.

AS MINERALOGICAL COMPOSITION, ANGLLARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,
VERY STEF. GO SLTY CUR, ST WTH BTERBERDED FIE SHD LAERS AR PLGTEATS SUBANGLLAR, SUBROUNDED, OR ROUNDED. WEATHERED W NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 100 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
MINERALOGICAL COMPOSTTION ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL _LEGEND AND AASHTO CLASSIFICATION FINE TO COARSE GRAIN TGNEOUS AtD METANORPHIC ROCK THAT AT WHICH 17 IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ASOVE THE
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ﬁgEﬁT&L,hINE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING +200) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRD, SCHIST, ETC. CALCAREOUS (CALCJ - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
GROUP a3 ] A-2 a4 ]as]as :-;Z a-1, A-2 :—;. :—3 COMPRESSIBILITY gggic}}JE%ALLINE | SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYPE E?Lvétjgltém - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS. A-2-5{A-2-614-2-7 era| A3 -6, A~ SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. .
NN MODERATELY COMPRESSIBLE LIQUID LIMIT EQUAL TO 31-5@ TOASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD _
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 58 SEDIMENTARY ROCK [T SPT REFUSAL, ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED COPE RECOVER! EC - TOTAL LENSTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED BY T0TAL
% PASSING PERCENTAGE OF MATERIAL i Tl SHELL BEDS. ETL.
g SILT- WEATHERING DIKE. - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
e CRANULAR! cLar | pEel ORGANIC MATERIAL S en  SILT - o OTHER MATERIAL ROCKS OR CUTS MASSIVE ROCK.
L SRonRS FRfLRie OTHER MATERIAL
SOILS ; > . FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER OIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
* 200 19 Hx[3s mx[35 1xas uxjas mx|as wn s mi|as mn(as M E?TATCEE o;n Go:mmsﬂwgsn g - g; g - ?2// I?:TCLEE 1 é B 129;/ HAMMER 1F CRYSTALLINE. DIE - T 8
LIOUID L1M7 40 1|41 1 140 Mk |41 14 |40 mx |41 N [48 mx{aimn | gons wiTH MODERATELY ORGANIC 5-10% 12 - 20% SOME 20 - 35 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS If OPEW, DIP_DIRECTION (DIP AZIMUTH) - THE DIRECTION DR BEARING OF THE HORIZONTAL TRACE OF
PUSTIC I0EX | B x| NP Jia mxfe mxfumw e i s Jio ki (um | Crle om \GHLy | PIGHLY ORGANIC 3102 3281 HIGHLY 357 AND ABOVE W SLL g?v?:;ssgml :go::;«usgscmzn FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP IHDEX [] [} ] 4 MX | 8 Mx {12 Mx|1B MX |No MX MODERATE y E -
o ° AMOUNTS OF | oo GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO A R freLTn EJ; :ﬁ;fg;:i:,f:ﬁ_:tﬂ”g T APEE TS BEEN DISPLACEMENT OF THE
USUAL TYPES|STONE FRAGS.| - o | a1y Ty OR CLAYEY SILTY CLAYEY ORGANIC M _ WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SDME OCCASIONAL FELDSPAR *
OF MAJOR |GRAVEL, AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
wTERIAS | sap  [OPND| ORAVEL AND SAND | SOLS | SOILS Yy _ STATIC WATER LEVEL AFTER _24  HouRs
ERATIG MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR 10 ew PERCHED WATER. SATURATED ZONE. OR WATER BEARING STRATA ™MD GRANITOID ROCKS, MOST FELOSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
s A EXCELLENT TO GOOD FAIR TO PDDR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE O_,lm,_ SPRING OR SEEP WITH FRESH ROCK. i:gog&:ﬁq (P} - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
P10OF A-7-5 SUBGROUP 1S =< LL - 3@ ;P1 OF A-7-6 SUBCROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL )
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATIDN. ROCK SHOWS SEVERE LOSS OF STRENGTH  [.FORMATION (FM) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED ser CPT SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE COUSISTENCT PENETRAI;O\P’{AEE;BTENCE COMPRFT%SP};EHSZTR)ENGTH ‘R‘??'?VSJILE';‘:?;';TF?TN]LJHE’ DT o TEST BORING DESIENATIONS £ _TESTED, Wi Y] PT_REF JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED R g
CENERALLY VERY LOOSE “ SOIL SYMBOL P nuvcer BornG (SEVS IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME XLESBEATE:AfHEl)gEhITKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GRANULAR LODSE 4 70 1@ SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN .
MATERIAL MEDIUM DENSE 18 10 30 N/A ARTIFICIAL FILL (AF) OTHER c o SAMPLE F TESTED, PT_N VA PE LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
INON-COHESIVE) VESE"SENSE 36 10 50 THAN ROADWAY EMBANKMENT ORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMIBLE Buj |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS,MOTTLING IN
’5e m ~=  INFERRED SOIL BOLNDARY SAMPLE o SEV) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT <@ <@.25 e MONITORING WELL REMAINING. SAPROLITE 1S AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 270 4 8.25 10 .58 =77 INFERRED ROCK LINE RS ~ ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, YJELDS SPT N VALUES < J@@ BPF INTERVENING IMPERVIOUS STRATUM,
- . p == PIEZOMETER
31;&;:‘3 ”Eg%’;‘p STIFF ; 13 ?5 O-f }'g 12-'3 . 1oL SoIL. BOUNDAR A NeTALLATION RT - RECOMPACTED TRIAXIAL | COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY JN SMALL AND RESIDUAL (RES.) SDIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
re ALLUVIAL SOIL BOUNDARY
(COHESIVE) VERY STIFF 15 10 38 270 4 b SLOPE INDICATOR SAMPLE SCATTERED CONCENTRATIONS. DUARTZ MAY BE PRESENT AS DIKES DR STRINGERS. SAPROLITE 1S ROCK OUALITY DESIGNATION (ROD)- A MEASURE-OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 /025 DIP & DIP DIRECTION OF O etaamion CBR - CALIFORNIA BEARING : ROCK SEGMENTS EOUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
ROCK STRUCTURES ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
TEXTURE OR GRAIN SIZE “s RATIO SAHPLE
(O—  SPT N-VALUE _
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 19 4@ 86 200 278 L] SOUNDING ROD @D~ SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM) 476 200 @42 025 08975 0053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
Py ; ABBREVIATIONS HARD o B Agf{“:lﬁgegpgglxg;“ OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL SAND g A':% SILT cLAY AR - AUGER REFUSAL HI. = HIGHLY & - MOISTURE CONTENT MODERATELY CAN BE SCRATCHED BY KNIFE ’ 1D 825 INGHES D TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLOR. (€08} (GR. L) €L BT - BORING TERMINATED MED. - MEDIUM v - VERY ATCHED BY KNIFE OR PICK. GOUGES OR GRODVES NCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFAC
L - 1 (CSE. SDJ - F_SD.) LR b MICh. - MICACEOUS VST - VANE SHEAR TEST HARD g:ca\égzizzévamﬂ BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED e oS E THAT RESULTS FROM FRICTION ALONG A FAULT OR
ORAIN MM : . . . CPT - CONE PENETRATION TEST MOD. - MODERATELY WEA. ~ WEATHERED .
SIZE N 12 3 _ P - NON PLASTIC _ b MEDIUM CAN BE GROOVED OR GOUGED B.85 INCHES DEEP BY FIRM PRESSLRE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE! (5PT) - NUMBER OF BLOWS N OR BPF) OF
CSE. - CDARSE NP - NON PL, UNIT WEIGHT
ONT - DILATOMETER TEST ORG. - ORGANIC A" DRY UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS T0 PEICES | INCH MAXIMUM SIZE BY HARD BLOS OF THE A 140 LB. HAMMER FALLING 39 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL WITH
SOClL EMOISTUR}EEL—D CSETF:EELATION OF TERMS DPT - DYNAMIC PENETRATION TEST PHT - PRESSUREMETER TEST q POINT OF A GEOLOGIST'S PICK. ?HiNlNﬂc.ngll;‘T[S:’DEER nggn;g:s&srm SPODN SAMPLER, SPT REFUSAL 15 PENETRATION EDUAL TO OR LESS
SOIL MOISTURE sT sA)L DESER?PT]DN GUIDE FOR FIELD MOISTURE DESCRIPTION | o - vOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMI F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK PDINT. SMALL, THIN SIRATA SORE TELOMERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
* SATURATED - USUALLY LIOUID: VERY WET, USUALLY Fon. - FracToRED, b o sy [IECES CAN BF BHOCEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SROD) - A ;4EASLRE F 1BED B
(SAT.) FROM BELOW THE GROUND WATER TaBLE | FRAC. - FRACTURED, FRACTURES SLL = SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH W OF ROCK OUALITY DESCR v -
LL_ L uouio LMt FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY T07AC LENGTH OF srg’;ﬁ‘:’;ﬁ"g;};‘y“‘e’é A TTRATLM UL TO OR CREATER THAN 4 INCHES DIVIDED BY TH
PLASTIC SEMISOLID; REOUIRES DRYING TO FINGERNATL, " .
- - d JOPSOIL (1S, - X
RONGE VET - o0 ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE_SPACING BEDDING {L5%1 - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER
PLASTIC LIMIT
P DRILL UNITS: ADVANCING TOOLSt HAMMER TYPE: TERY SPACING BENCH MARK:
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED > 4 FEET
- MOIST = ™ SOLID: AT OR NEAR OPTIMUM MDISTURE AUTOMATIC MANUAL THICKLY BEODED 15 - 4 FEET
oM | OPTIMUM MOISTURE [J cuar eits WIDE 3 70 18 FEET
St SHRINKEAGE LT [ osnee__ | FODERATELY CLOSE 170 3 FEET z:i\r:LYlH?:EEEgEDDED g.xesa - IG-SISFEFEET ELETATION AL
6 CONTINUDUS FLIGHT AUGER : CLOSE 816 T0 1 03 - 9.
- DRY - @ REQUIRES ATDITIONAL WATER 10 N CORE SizE: VERY CLOSE LESS THam 036 FeET THICKLY LAMINATED 0.006 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MDISTURE BK-51 8'HOLLOW AUGERS e ’ THINLY LAMINATED < 0.008 FEET
PLASTICITY [ cme-asc [ nero racen Fincer eits x]-nQ INDURATION
LASTICITY INGEX 1 PE——— E— FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
TUNG.-CARBIDE INSERTS _
NONPLASTIC o5 VERY LOW CME-558 [+ FRIABLE RUBBING WITH FINGER FREES NUMEROUS CRAINS:
LOW PLASTICITY 6-15 SLIGHT CASING W/ ADVANCER D TGOS, GENTLE BLON BY HAMMER DISINTEGRATES SAMPLE.
. M
PED, PLASTICTY e ORE it [] ponreste Hotst [ wicone * STEEL TEETH POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
29 HAND. RUSER BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR D D TRICONE 5 * TUNG.~CARB.

MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE.

d

OO0

EXTREMELY INDURATED

SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE:

SAMPLE BREAKS ACROSS GRAINS.

REVISED 02/23/06
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A_GEO_BH_BRDG_RL&LL_I73-US74.GPJ NC_DOT.GDT 06/10/08

NCDOT BORE SINGLE R3421

%NCD OT GEOTECHNICAL ENGINEERING UNIT SHEET
) \XIP BORELOG REPORT

PROJECT NO. 34542.1.1 | 1ID. R-3421A l COUNTY Richmond i GEOLOGIST Murray, C. C.

SITE DESCRIPTION LEFT LANE BRIDGE OVER US 74 BUS. ON 1-73/ US 220 BYPASS BETWEEN SR1244 AND SR 1140 GROUND WTR (ft)
BORING NO. EB1A(LL) STATION 100+20 OFFSET 70ftLT ALIGNMENT -173- 0 HR. N/A
COLLAR ELEV. 2221 ft TOTAL DEPTH 44.8 ft NORTHING 437,603 EASTING 1,745,732 24 HR. N/A

DRILL MACHINE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 11/29/07

COMP. DATE 11/29/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 44.8 ft

ELev| QRgy DEPTH| BLOWCOUNT BLOWS PER FOOT save. W7 (IS SOIL AND ROCK DESCRIPTION
® (#) ® | ost | osit|osit| 0 2x5 510 715 100 [ NO. |/mol| G | ELev. DEPTH (ft)
225 1 |
T [ 2221 GROUND SURFACE 0.0
T T N ROADWAY EMBANKMENT
220 | | L\_ MOIST, MEDIUM STIFF, SILTY SANDY
A . LN CLAY EMBANKMENT FILL (A-7)
2181 1 440 - LN
1 5 4 5 .89 - MmN
1 A LN
215 I / LN
1 I LN
2131 | 90 1. LNy
L 3 3 2 ®5. MWL
1 - LN
210 I ! N
T . N
2081 | 140 I LN
1 2 2 1 o - w t:_
= + ! : t\L
4 .. . -
2031 ] 19.0 I LN
1 1 1 2 k3 R w t\_
200 T v t:_—
1981 | 240 :\\' : LL:::
3 3 8
+ - o1 M L.:_ 196.1 26.0
195 T e T RESIDUAL
T 7. \_ MOIST TO WET MEDIUM STIFF SILTY
1931 [ 200 I NJ CLAY (A-7)
1 1 1 2 é; . M §_
190 I L §'_
1881 T 240 A §:
T 2 |3 |8 .*g. w |
185 T Ty %' 185.1 37.0
T \ RESIDUAL
1831 1 390 ; \j N WET, MEDIUM DENSE SAND (A-2)
L 4 6 9 . us\ R w : y
180 |1808 + 415 CT N~ - 1806 41,
-+ 30 | 70 e 4 WEATHERED ROCK
1781 ] 440 : :\,\:\_\\. : Zh
o A4 1773 448
T —ﬂﬂm—j 100/.01 o Boring Terminated with Standard
175 T r Penetration Test Refusal at Elevation 177.3
! - T _— ft ON CRYSTALLINE ROCK
170 h -
! I i
165 T L
[ 1 L
| 1 i
160 T r
\ I L
155 I -
1 L
150 I -
145 1 N

A_GEO_BH_BRDG_RL&LL_I73-US74.GPJ NC_DOT.GDT 06/10/08

NCDOT BORE SINGLE R3421

/N NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

['l¥ BORELOG REPORT /1
PROJECT NO. 34542.1.1 [iD. R3421A | COUNTY Richmond | GEOLOGIST Murray, C. C.
SITE DESCRIPTION LEFT LANE BRIDGE OVER US 74 BUS. ON I-73 / US 220 BYPASS BETWEEN SR1244 AND SR 1140 GROUND WTR (ft)
BORING NO. EB1B(LL) STATION 100+53 OFFSET 33tLT ALIGNMENT -I73- OHR.  N/A
COLLAR ELEV. 222.6 ft TOTAL DEPTH 43.9 ft NORTHING 437,645 EASTING 1,745,759 24HR.  N/A

DRILL MACHINE CME-550X

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

START DATE 11/29/07

COMP. DATE 11/29/07

SURFACE WATER DEPTH N/A

DEPTH TO ROCK 43.9 ft

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lng ELEV DE(;’)TH 25 o - 100 A/ 0 SOIL AND ROCK DESCRIPTION
) 0.5ft | 0.5t | 0.5ft ; , ; NO. |/moi| G | ELEV. (f) DEPTH (fy)
225 1 L
1 [ 2226 GROUND SURFACE 0.0
I T T o ROADWAY EMBANKMENT 15
220 I - W BT + GRVL —
-+ t ChT ROADWAY EMBANKMENT
21861 40 7 - = e _ET MOIST MED. DENSE SAND AND GRAVEL
T “q0 $S-6 | M | &T (A-2-7)
T . L
215 T t L
2136+ 90 SR t:-
T 0 A A N 1 MY
1 b sy
210 T ] L
2086 + 140 cel- i
T 6 7 7 i M I 2076 15.0
1 Cps ChNE ROADWAY EMBANKMENT
205 1 Sy N MOIST MED. STIFF, TO STIFF SANDY
-+ ; t\— SILTY CLAY (A-7-6)
2036+ 190 N
I 3 3 | 3 45 : ss7 | M N
+ 1 .. LN
200 T A t\h
—t ‘ \}—
1986 + 240 Y LN
1 2 3 6 et SS8 | M IE\-
1 . 910 NS
195 I o N
1936 4 290 - ,' - LN
T 5 4 4 ‘QB . M OEN
I T BN
190 4 ! L\—mg.s 33.0
1886+ 340 . Sy .. ) RESIDUAL
1 3 3 8 X M MOIST, MEDIUM STIFF SAND (A-2-4)
I AL
185 1 \
1836 + 390 -\
T 5 5 | 10 15 SS9 | W
I e
180 1 |
1 I et arin Bt p—— 43,9
T C WEATHERED ROCK
T i PRESUMED SEVERELY WEATHERED
i i CRYSTALLINE ROCK
178 L - Boring Terminated BY AUGER REFUSAL at
1 L Elevation 178.7 ft ON CRYSTALLINE ROCK
170 I C
[ T R
165 I -
i + -
) I C
1160 I C
! I r
155 I C
150 I L
145 T 3




7~ NCDOT GEOTECHNICAL ENGINEERING UNIT

L1y BORELOG REPORT

SHEET

| PROJECT NO. 34542.1.1

| ID. R-3421A

| COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION LEFT LANE BRIDGE OVER US 74 BUS. ON |-73/ US 220 BYPASS BETWEEN SR1244 AND SR 1140

GROUND WTR ()

A_GEO_BH_BRDG_RL&LL_I73-US74.GPJ NC_DOT.GDT 06/10/08

NCDOT BORE SINGLE R3421

BORING NO. B1A(LL) STATION 101+50 OFFSET 70ftLT ALIGNMENT -173- 0 HR. N/A
COLLARELEV. 2257 ft TOTAL DEPTH 49.6 ft NORTHING 437,730 EASTING 1,745,698 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ Core HAMMER TYPE Automatic
START DATE 12/06/07 COMP. DATE 12/06/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 28.7 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
ELEVI ELev |PEETH - - RF A/ 0 SOIL AND ROCK DESCRIPTION
® 1w " | osft | 05| o5t | [0 25 50 75 100] 1 NO. | /mol| 6 | eLev.m DEPTH (i)
230 i L
1 [ 2257 GROUND SURFACE 09
225 - I Ry~ ROADWAY EMBANKMENT
¥ - t\- STIFF, MOIST, SANDY SILTY CLAY (A-7)
I B EN
4 P I N} 2207 5.0
220 1 ] - RESIDUAL
2188 L g9 1 NY MOIST, STIFF, SANDY SILTY CLAY (A-7-5)
1 45 s - 811 ss18] M INF
_— . 1 . §_
215 I . ; i \'_
2138 + 119 . - -
R EananalBE N
I . ' ) NL 2107 15.0
210 T | T RESIDUAL
2088 4 169 R Myl MOIST, STIFF, SANDY CLAYEY SILT (A-5)
A e
1 4 5 6 - &1 - §S-191 M [N
T S
205 | N
-t A
2038 4 219 L AL
1 2 4 5 ‘¢ M et
I e
200 T | Ayl
1988 1 269 o %ok
1972 Togs | 2 6 '*8.'___,__,___,___________ v 1970 28.7
T 2 6 e i CRYSTALLINE ROCK
195 T 77;_194_6 MODERATELY WEATHERED 311
T rF———Ff—r—F—— - \ CRYSTALLINE ROCK 1
4 ; NS RESIDUAL
1 - TAN SANDY CLAY (A7
1900 | 348 H R S NN 150 A7) 348
190 L 63 [37/.1 T T T Howe® 7 WEATHERED ROCK
1867 Fagn - - 2
185 T 42 |58/2 * 100179 2T 185.0 407
T 7?’::_ CRYSTALLINE ROCK
1 oA UNWEATHERED UNFRACTURED
s
i A
1.~
| 180 1 V.‘fj‘:_
I o -
L 2 1761 49.6
175 N Boring Terminated at Elevation 176.1 ft IN
T B CRYSTALLINE ROCK
| I L
170 I -
| 1 L
l I C
| 165 T L
! I r
160 I B
155 1 »
150 1 N

Z_ O NCDOT GEOTECHNICAL ENGINEERING UNIT
LV CORE BORING REPORT

SHEET
/2

PROJECT NO. 34542.1.1

|ID. R-3421A

] COUNTY Richmond

| 6EOLOGIST Murray, C. C.

SITE DESCRIPTION LEFT LANE BRIDGE OVER US 74 BUS. ON |73/ US 220 BYPASS BETWEEN SR1244 AND SR 1140

GROUND WTR (ft)

NCDOT CORE SINGLE R3421A_GEO_BH_BRDG_RL&LL_I73-US74.GPJ NC_DOT.GDT 06/10/08

BORING NO. B1A(LL) STATION 101+50 OFFSET 70ft LT ALIGNMENT -i73- 0 HR. N/A
COLLAR ELEV. 2257 it TOTAL DEPTH 496 ft NORTHING 437,730 EASTING 1,745,698 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ Core HAMMER TYPE Automatic ]
START DATE 12/06/07 COMP. DATE 12/06/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 28.7 ft
CORE SIZE NX TOTAL RUN 11.3 1t DRILLER Estep, J. E.
RUN DRILL RUN STRATA | |
E(LﬂE)V ELEV DE(%T H R(%N RATE [REC.[RAD| SINP. IREC.TRAD o DESCRIPTION AND REMARKS
() (Min/ft) | % | % i % | % |G| ELEV.(1) DEPTH (ft
197 Begin Coring @ 28.7 ft
1970 1 287 [ 11 (1.0) | (1.0) (2.3) [ (2.1) BeA 1970 CRYSTALLINE ROCK 287
195 M AR5 91% f 91% 96% | 88% VA 1946 MODERATELY WEATHERED ROCK 311
Tt (1.3) 4 (1.1) - RESIDUA '
+ 100% \ 85% | N L
I \’- 190.9 348
190 4 N=100/.6 ZP WEATHERED ROCK
I 7
185 | 185.0 T 407 N=100.7 ﬁ‘ 185.0 407
1 4.0 (4.0) | (4.0) ©9) 69 B CRYSTALLINE ROCK
T 100%| 100% 100% 100% p52] FRESH UNWEATHERED UNFRACTURED GABBRO
s
181.0 T 44.7 AT
180 T 29 @9 | @9 7.’/7'_
T 100% | 100% r
- I//v-
1\~
176.1 7 49.6 72 1761 496
175 1 L Boring Terminated at Elevation 176.1 ft IN CRYSTALLINE ROCK
170 I L
165 T C
160 I N
155 T o
150 T r
145 1z _
140 I C
135 T L
130 T [
125 1 L
120 I o




SIC)

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

NEDOT BORE SINGLE R3421A SEO_BH_BRDG_RLALL_173-US74.GPJ NC_DOT.GDT 08/10/08

PROJECT NO. 34542.1.1 | ID. R-3421A [ COUNTY Richmond | GEOLOGIST Murray, C. C.
SITE DESCRIPTION LEFT LANE BRIDGE OVER US 74 BUS. ON 1-73 / US 220 BYPASS BETWEEN SR1244 AND SR 1140 GROUND WTR (ft)
BORING NO. B1B(LL) STATION 101+65 OFFSET 30ft LT ALIGNMENT -I73- 0 HR. N/A
COLLAR ELEV. 226.1 ft TOTAL DEPTH 548 ft NORTHING 437,755 EASTING 1,745,732 24 HR. 29.0
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ Core HAMMER TYPE Automatic
START DATE 12/11/07 COMP. DATE 12/11/07 SURFACE WATER DEPTH N/A DEPTHTO ROCK 36.6ft
DRIVE L
ELﬂEV RIVE DEzTH BLOW COUNT BLOWS PER FOOT savp. | g S SOIL AND ROGK DESCRIPTION
® 1 " () | o5t | 05| 05t | |0 25 50 75 1001 | NO. | /moi| ¢ | eev.m DEPTH ()
230 1 |
T  226.1 GROUND SURFACE 0.0
225 T TR ROADWAY EMBANKMENT
E} T LN RED BROWN SANDY SILTY CLAY (A-7)
I R t:_
1 e LN
220 T - N 2201 6.0
T | RESIDUAL
HABL LA | (| N TAN OLIVE MEDIUM STIFF SANDY SILTY
I _*9 : MNT CLAY (A-7)
215 4 N P §_
— " \._..
2137 + 124 i ~
+ 2 2 3 - M —
T "’ NN
I i N
210 T 1 \_
2087 4 174 i- §~
1 25w M N
I 1 N
205 I ! NN
2037 4+ 224 - §_
T 372 | 3 &5 MY
-4 \ . \:
200 T 1 N
19087 1 274 Ao §_
1 2 4 5 .+g. . w \—
195 I 1 N
1937 + 324 T §—
T 2T 2 | 4 45' . M N
I 1. NN
190 4 — ————] \\—18945 366
1 .. .| . 005 <« CRYSTALLINE ROCK
1 E’i\- COARSE GRAINED GABBRO WITH
1 A WEATHERING ZONES DEVELOPED
+ s LONG FRACTURES
185 I V,’,‘f_ A
-t (2
- " T
w | T =3
1 @-
—+ [ o
I ;',’rg;_
175 1T ?L
7
I a0
4 T 713 54.8
170 T 2 Boring Terminated at Elevation 171.3 ft IN
L n CRYSTALLINE ROCK
165 I L
160 I I N
+ L
155 £ L
150 T 3

NCDOT CORE SINGLE R3421A_GEO_BH_BRDG_RL&LL_{73-US74.GPJ NC_DOT.GDT 06/10/08

_ W NCDOT GEOTECHNICAL ENGINEERING UNIT

Ll¥ CORE BORING REPORT

SHEET
/%

PROJECT NO. 34542.1.1

| ID. R-3421A

| COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION LEFT LANE BRIDGE OVER US 74 BUS. ON [-73/ US 220 BYPASS BETWEEN SR1244 AND SR 1140

GROUND WTR (ft)

BORING NO. B1B(LL) STATION 101+65 OFFSET 30ft LT ALIGNMENT -173- 0 HR. N/A
COLLAR ELEV. 226.1 ft TOTAL DEPTH 54.8 ft NORTHING 437,755 EASTING 1,745,732 24 HR. 29.0
| DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ Core HAMMER TYPE Automatic
START DATE 12/11/07 COMP. DATE 12/11/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 36.6 ft
CORE SIZE NX TOTAL RUN 18.2 {t DRILLER Estep, J. E.
RUN DRILL RUN STRATA | |
B | ELEV PRETH) RUN| RaTe [REC. TR0 SOHP FRECTRADY o DESCRIPTION AND REMARKS
(ft) Min/ft) | 5 % ) % % | G| ELEV. () DEPTH (#t
189.5 Begin Coring @ 36.6 ft
-~ | 1895 + 365 | 37 @] (.9 (15.7){(12.3) §/4— 189.5 CRYSTALLINE ROCK 36.6
T 57% | 51% 86% | 68% a0 NEARLY UNWEATHERED BLOCKS OF GABBRO SEPARATED BY
185.8 1 403 R WASHED OUT INTERVALS UP TO 1.6' THICK
185 T 5.0 46) | (4.0) f‘{/f_
41 92% | 80% s
1 flf/‘_
oo 1202 T 453 L
—+ 438 4.5)] (3.9 AL
+ 94% | 71% V."ﬁf[
176.0 | 50.1 #fj:
175 4 47 (4.5 | (3.0 &
1 96% | 64% =71
1 #/f[
171.3 T 54.8 A 1713 54.8
170 _": :_ Boring Terminated at Elevation 171.3 ft IN CRYSTALLINE ROCK
165 T C
160 I L
155 I L
150 T "
145 T C
140 I .
135 1 r
130 I o
125 T .
120 T C
115 I C
I L
110 1 r




NCDOT BORE SINGLE R3421A_GEO_BH_BRDG_RL&LL_{73-US74.GPJ NC_DOT.GDT 06/10/08

7N NCDOT GEOTECHNICAL ENGINEERING UNIT

'Y BORELOG REPORT

SHEET

PROJECT NO. 34542.1.1 | ID. R-3421A | COUNTY Richmond | GEOLOGIST Murray, C. C.
SITE DESCRIPTION LEFT LANE BRIDGE OVER US 74 BUS. ON 1-73 / US 220 BYPASS BETWEEN SR1244 AND SR 1140 GROUND WTR {ft)
BORING NO. EB2A(LL) STATION 102+85 OFFSET 70ftLT ALIGNMENT -|73- 0 HR. N/A
COLLARELEV. 231.8ft TOTAL DEPTH 35.0 ft NORTHING 437,862 EASTING 1,745,664 24 HR. 26.0
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT HAMMER TYPE Automatic
START DATE 12/04/07 COMP. DATE 12/04/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 28.5 ft
DRIVE P L
ELEV| Zpy [DEPTH| BLOWCOUNT BLOWS PER FOOT sawe. | 0 SOIL AND ROCK DESCRIPTION
® | “w ® | osf|ost | osf| |0 %, 50 75 100/ | NO. | /woi| 6 | eLev. m DEPTH (ft
235 A .
T ) [ 2318 GROUND SURFACE 0.0
T T . 0 ARTIFICIAL FILL
230 i | N- RED TAN BACKFILL, SANDY SILTY
2980 ER o Q- - L 228.6 CLAY(A-7) 3.2
3 g - RESIDUAL
T 213 |4 +7 . mOING MEDIUM STIFF, MOIST TO WET, TAN TO
295 1 1 §L 'OLIVE' SANDY SILTY CLAY. (A-7)
2230 | as ::: : §t
4 3 3 4 ,7 . M \»-
4 R \_
220 T | \_
1 A \_
2180 | 138 q. . \_
4+ 2 3 4 ¥ - M \_.
25| T - -
. . }_
2130 | 188 S §F
+ 514 (7 . é11 wWoONG
210 I ! §L
i - NS
2080_| 238 I \}.
+ 2 2|3 ||{ds \wy NN
205 T b N
I | N
oaa T oaa L - 203.3 28.5
T 30 0071 RN Ratunk ST R g:f_ CRYSTALLINE ROCK
L >
200 I 77
i 0/.1 . %';j: 196.8 35.0
39 |700/. _ o IR .
T 100/.1 N Boring Terminated BY AUGER REFUSAL at
185 4 - Elevation 196.8 ft IN CRYSTALLINE ROCK
190 T L
185 T r
180 I r
| T L
175 I €L
f 1 L
) T C
L 170 I -
| 1 L
165 _: '_
I i
160 I L.
155 T C

/™ NCDOT GEOTECHNICAL ENGINEERING UNIT

LLy BORELOG REPORT

SHEET
14

NCDOT BORE SINGLE R3421A_GEO_BH_BRDG_RL&LL_{73-US74.GPJ NC_DOT.GDT 06/10/08

PROJECT NO. 3454211 - |ID. R3421A | COUNTY Richmond | GEOLOGIST Murray, C. C.
SITE DESCRIPTION LEFT LANE BRIDGE OVER US 74 BUS. ON 1-73/ US 220 BYPASS BETWEEN SR1244 AND SR 1140 GROUND WTR (ft)
BORING NO. EB2B(LL) STATION 103405 OFFSET 30ft LT ALIGNMENT -{73- 0 HR. N/A
COLLARELEV. 2318 ft TOTAL DEPTH 26.8 ft NORTHING 437,891 EASTING 1,745,698 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 12/04/07 COMP. DATE 12/04/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 26.8 ft
ELev| DM IpepTH|  BLOW COUNT BLOWS PER FOOT sawp. W7 <L) SOIL AND ROCK DESCRIPTION
® 1 @ , @ | ostt| 05| ostt | [0 25 o0 75 100) | NO. L /woll 6 | ELev. g DEPTH (ft)
235 1 B
I [ 2318 GROUND SURFAGE 0.0
I N8 ARTIFICIAL FILL
230 I N RED SANDY SILTY CLAY BACKFILL (A-7)
+ N | 2288
2280 | 38 -;N‘._ RESIDUAL
T 3 | 3 ss13| m [4wl MEDIUM STIFF TO STIFF SANDY SILTY
225 T L CLAY TO CLAYEY SANDY SILT (A-5)
+ W
4 o oL
2230 | 88 PR
T PR ML
220 T AT
1 Mel 2188 13.0
2180 ] 138 . RESIDUAL -
T 2 [ 3 ss-14] M NJ MEDIUM STIFF SANDY SILTY CLAY (A-7-5)
2ns| 1 N
1 \L-
2130 ] 188 1
T N M §L
210 I E__
208.0 | 238 : \:
L 1 4 w \_
205 T _ NY 2051 267
i N WEATHERED ROCK
1 » Boring Terminated BY AUGER REFUSAL at
i L Elevation 205.0 ft ON CRYSTALLINE ROCK
200 T -
195 T -
190 I L
| 185 I 5
180 I o
| I i
175 I C
[ L L
1 T L
| 170 I o
1 :: L
165 I o
160 I -
155 T r




NCDOT BORE SINGLE R3421A_GEO_BH_BRDG_RL&LL_I73-US74.GPJ NC_DOT.GDT 06/10/08

SIC,

NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET

PROJECT NO. 34542.1.1 [ID. R3421A | COUNTY Richmond | GEoLOGIST Murray, C.C.
SITE DESCRIPTION RIGHT LANE BRIDGE OVER US 74 BUS. ON |-73 / US220 BYPASS BETWEEN SR 1244 AND SR 1140 GROUND WTR (ft)
BORING NO. EB1-A(RL) STATION 101+08 OFFSET 30t RT ALIGNMENT -173- 0 HR. 28.0
COLLAR ELEV. 2237 ft TOTAL DEPTH 459 ft NORTHING 437,715 EASTING 1,745,805 24HR.  FIAD
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 11/28/08 COMP. DATE 11/28/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 45.9 ft
DRIVE BLOW COUNT R FOOT SAMP. L
ELEV) ELEV DERTH BLOWS PE v o SOIL AND ROCK DESCRIPTION
(M (ft) (® | osft |05t |05t |0 25 50 75 1000 | NO. | /moll ¢ | ELev.m DEPTH (ft)
225 1 N
I [ 2237 GROUND 0.0
T . . A ROADWAY EMBANKMENT s
I s 222 ASPHALT PLUS ABC —
- I . Y ROADWAY EMBANKMENT
2197-% 40 r Y- MEDIUM STIFF GRAVELLY SANDY CLAY
1 3 4|8 g N (A-T)
T e N
T 1 N
215 T ) '\' LN
I . Oy
T SRR N
T A\ N
T L N
T i N
210 | og97-- 140 \ N
I 5 11| s < &7 MOILNT
1 - LN
T ol -
205 | 5047-f 490 ! t =
I 313 [ 7 . *10 . MY
T . §10 N
41 . ’ .. LAY
200 T "" s LL: -
198 8 L 249 B (.
I 2 |2 | & *6. .. M l[ -
195 1 A VA t I
1947 290 \ Y-
T 4 3 5 . M TN 1937 30,0
I .$9 - ALLUVIAL
I .]/ o L LOOSE MOIST SAND (A-2)
190 189 7_:: 340 / - :.189.7 34.0
1 3 1 2 ‘3 . M L RESIDUAL
T e NN VERY LOOSE TO DENSE, CS SAND (A-2)
i ! N
185 184 7—-: 320 \ \""
+ 1 3 5 '&B .. - w §[
I SN NY
180 | 47971 440 AN §L—
1 T W | e —— WO 1778 45.9
1 L Boring Terminated BY AUGER REFUSAL at
175 I i Elevation 177.8 it ON CRYSTALLINE ROCK
170 I »
| T C
165 T C
[ 1 I
! T [
| 160 T C
I T t
155 _': o
150 1 r
145 T B

NCDOT BORE SINGLE R3421A_GEO_BH_BRDG_RL&LL 173-US74.GPJ NC_DOT.GDT 06/10/08

Z ™ NCDOT GEOTECHNICAL ENGINEERING UNIT

LL¥Y BORELOG REPORT

SHEET
/S

PROJECT NO. 34542.1.1

[ID. R-3421A |

COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION RIGHT LANE BRIDGE OVER US 74 BUS. ON'I-73 / US220 BYPASS BETWEEN SR 1244 AND SR (140

GROUND WTR (ft)

BORING NO. EB1-B(RL) STATION 101+40 OFFSET 70ft RT ALIGNMENT -173- 0 HR. 25.0
COLLAR ELEV. 2244 f TOTAL DEPTH 37.3 ft NORTHING 437,756 EASTING 1,745,835 24 HR. FIAD
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 11/28/07 COMP. DATE 11/28/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 37.3 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(LﬂE)V ELEV DE(Z)TH o 2 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft i ) A NO. | /Mol G | ELEV. (1) DEPTH (ft
225 e [~-224.4 GROUND 0.0
+ T L .22 ROADWAY EMBANKMENT 15
T b 2 R BLACKTOP + ABC —
: T | u ROADWAY EMBANKMENT
220 1 2204 T 40 5 3 i L] MEDIUM STIFF CLAYEY SILT WITH
T oG SS1 | M i GRAVEL (A-4) 60
+ A LE“N“_- ROADWAY EMBANKMENT '
+ AT LS LOOSE CLAYEY SILTY SAND (A-2-6)
215 L2154 T 90 R [
T 817 814 ss2 | M N
L e ot
L o Lkt
1 NN LES
210 2104 T 140 ) ;’ s -y
-T 3 4 10 M Lﬁ_
- . ’. ‘—N_
T - ’ . |k 207.4 17.0
T -l LN ROADWAY EMBANKMENT ]
505 |_205.4 T 190 - LNg MEDIUM STIFF TO STIFF TAN AND GREY
= 2 3 ?7 sS3 | M N SANDY SILTY CLAY (A-7-6)
T T LN
T l M |_NJ 2024 22.0
T 1o - ROADWAY EMBANKMENT
200 L2004 T 240 H — N MEDIUM STIFF TO STIFF TAN AND GREY
T 3| 2 T SS-4 M \: SANDY SILTY CLAY (A-7-5)
I 1 §t
15 | 1954 290 '\\' . NT
T 6| ® X w §_—
T - NT
T R N 101.4 33.0
190 11904 T 340 ) : - RESIDUAL
T 3 2 Y - S55 1 W — LOOSE RESIDUAL SAND (A-2-4)
T ‘!‘_____'_______ 37.3
T C Boring Terminated BY AUGER REFUSAL at
185 T [ Elevation 187.1 ft ON CRYSTALLINE ROCK
180 1 C
| 175 T -
170 I r
! I [
165 T r
| T N
| I i
160 1 [
) :: L
155 I r
150 T C
145 T




NCDOT BORE SINGLE R3421A_GEO_BH_BRDG_RL&LL_[73-US74.GPJ NC_DOT.GDT 06/10/08

@_ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
PROJECT NO. 34542.1.1 | ID. R3421A | COUNTY Richmond | GEOLOGIST Murray, C. C.
SITE DESCRIPTION RIGHT LANE BRIDGE OVER US 74 BUS. ON 1-73/ US220 BYPASS BETWEEN SR 1244 AND SR 1140 GROUND WTR (ft)
BORING NO. B1-A(RL) STATION 102+10 OFFSET 30ft RT ALIGNMENT -173- 0 HR. N/A
COLLAR ELEV. 227.8 ft TOTAL DEPTH 650 ft NORTHING 437,813 EASTING 1,745,779 24 HR, FIAD
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE - Automatic
START DATE 12/05/07 COMP. DATE 12/06/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 43.4ft
ELEV %Ftlé/vE pEpTH| BLOW COUNT BLOWS PER FOOT savp. | é SOIL AND ROCK DESCRIPTION
® 4 Tw | M |ost|ost|osh] |0 25 50 75 100[ | NO. | /mol| g | eLev. DEPTH (i
230 1 |
I [ 2278 GROUND 0.0
I T A N ROADWAY EMBANKMENT
i V. LN RED-BRN STIFF MOIST SANDY SILTY
225 1 \ llz\_ CLAY (A-7) W/ ROUNDED GRAVEL
iy A\ ENE
4 P L_\_
1 . L_\..
220 220 4__ 74 \ |_\>_..
T 3| 4 | 6 ¢10 MO
4 -} LaN-
:- “p - t§-
215 2154 1T 124 | N _ ™
-+ 3 4 5 M N
4 .99 | LN
+ R l_:_ 212.8 15.0
1 I i RESIDUAL
ot0 | 2104 T 174 ! ! S §- RED, STIFF MOIST GLAY (A-7)
-+ 5 -
T P N 200
i . T RESIDUAL
1 ). OLIVE LOOSE TO V. DENSE MOIST MICA.
205 (20844 224 4o — ! " CLAYEY SILTY SAND (A-2)
1 .f7
I 1.
200 |-2004 T 274 - - . ! :
T [3 M
I 1
195 1854 T 324 ‘l
| T 3 4 4 .5 M
-+ . \ .
-+ - .\ .
100 |1904 T a74 N
T 4| 8 9 I M
185 ABL4424 27 | 40 |100/1 SRR U E— = 184.4 43.4
+ < < -1000® 23 CRYSTALLINE ROCK
T S DL NS ' 1824 SPT REFUSAL @ 43.4, TRI-CONE 45.4
+ N : B REFUSAL @ 44.5, BEGIN CORE
180 T s NT DARK GRAY VERY SLIGHTLY
" T l NS WEATHERED TO FRESH SLIGHTLY
T P A HE DN 1784 FRAGTURED COARSE GRAINED 494
T : i GABBRO. WEATHERING IS ALONG
1 a8 FRACTURES.
175 1 Vi RESIDUAL
1 a0 RESIDUAL SOIL FROM WEATHERED
i il GABBRO, (A7)
: 1 a0 CRYSTALLINE ROCK
170 + #!/Q' DARK GRAY VERY SLIGHTLY
\ - ' WEATHERED TO FRESH SLIGHTLY
T o FRACTURED COARSE GRAINED
T =20 GABBRO. WEATHERING DECREASES
| T o WITH DEPTH.
165 T Y.
il /',/7: 162.8 65.0
| T L Boring Terminated at Elevation 162.8 ft IN
i L CRYSTALLINE ROCK
160 T r
155 T N
150 T

BH_BRDG_RL&LL_I73-U874.GPJ NC_DOT.GDT 06/10/08

NCDBOT CORE SINGLE R3421A_GEO

/N NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

CORE BORING REPORT 6
PROJECT NO. 34542.1.1 |ID. R3421A | CoUNTY Richmond | GEOLOGIST Murray, C. C.
SITE DESCRIPTION RIGHT LANE BRIDGE OVER US 74 BUS. ON |-73/US220 BYPASS BETWEEN SR 1244 AND SR 1140 GROUND WTR (ft)
BORING NO. B1-A(RL) STATION 102+10 OFFSET 30ft RT ALIGNMENT -173- 0 HR. N/A
COLLAR ELEV. 227.8 ft TOTAL DEPTH 65.0 ft NORTHING 437,813 EASTING 1,745,779 24 HR. FIAD
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 12/05/07 COMP. DATE 12/06/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 43.4 f
CORE SIZE NX TOTAL RUN 20.5 1t DRILLER Estep, J. E.
RUN DRILL RUN STRATA
"0 | ELEV o | w | A | o [Res | a0 o DESCRIPTION AND REMARKS
() (Min/ft) | '» % ) % % | G| ELEV. (1) DEPTH (f
183.3 Begin Coring @ 44.5 ft
1833 17445 ] 09 (0.5) | {0.5) P& 1824 CRYSTALLINE ROCK
T B0 \ 56% f\ 56% | 3 DARK GRAY COARSE GRAINED GABBRO VERY SLIGHTLY
180 T (6.0 1.0 N WEATHERED SLIGHTLY FRACTURED. WEATHERING FOLLOWS
1 100%| 20% \E‘ JOINTS. (continued)
S 1784 RESIDUAL —49.4]
1774 1 204 (152|184 g/”- CRYSTALLINE ROCK
+ 5.0 49) | 3.4 99% | 86% PPiA
175 + 280/3 ég‘%z 2 DARK GRAY VERY SLIGHTLY WEATHERED TO FRESH SLIGHTLY
-+ A L FRACTURED COARSE GRAINED GABBRO. WEATHERING DECREASES
1124 T coa 2 WITH DEPTH.
< [ 4s @8 @2 “
170 :: 100%| 88% l::_
£ -
167.6 + 60.2 2N
¥ 4.8 4.8y | (4.8) <’j—
165 T 100%| 100% o>
A4 L~
162.8 | 65.0 L 162 65.0
4 - Boring Terminated at Elevation 162.8 ft IN CRYSTALLINE ROCK
180 I N
155 T O
150 T o
145 1 C
140 I C
135 T o
| 1 L
130 I C
| 128 T =
[ ': L
120 T B
, L
| 4 -
1 115 I L
110 I -
105 T C




% NCDOT GEOTECHNICAL ENGINEERING UNIT (SHEET NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET
S/ \UJ BORELOG REPORT [ CORE BORING REPORT /7

PROJECTNO. 3454211  |ID. R-3421A | countY Richmond | GEOLOGIST Murray, C. C. N PROJECT NO, 34542.1.1 | ID. R-3421A | COUNTY Richmond | GEOLOGIST Murray, C. C.
SITE DESCRIPTION RIGHT LANE BRIDGE OVER US 74 BUS. ON [-73 / US220 BYPASS BETWEEN SR 1244 AND SR 1140 GROUND WTR (ft SITE DESCRIPTION RIGHT LANE BRIDGE OVER US 74 BUS. ON I-73 / US220 BYPASS BETWEEN SR 1244 AND SR 1140 GROUND WTR (ft)
1 BORING NO. B1-B(RL) STATION 102+35 OFFSET 70ft RT ALIGNMENT -I73- 0 HR. N/A BORING NO. B1-B(RL) STATION 102+35 OFFSET 70ft RT ALIGNMENT -173- 0 HR. N/A
COLLARELEV. 2261 TOTAL DEPTH 55.0 ft NORTHING 437,847 EASTING 1,745,812 24 HR. 29.0 COLLAR ELEV. 226.1 ft TOTAL DEPTH 55.0 ft NORTHING 437,847 EASTING 1,745,812 24 HR. 29.0
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
| START DATE 12/05/07 COMP. DATE 12/05/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 32.9 ft START DATE 12/05/07 COMP. DATE 12/05/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 32.9 ft
DRIVE OW COUNT E T SAMP. L
cuev | OEEF foer BLOW COUN O . BLOWS :O R FOO e v/ SOILAND ROGK DESCRIPTION CORE SIZE NX TO';A;_ RUN 21.6 ft STRATA DRILLER Estep, J. E.
f 0.5ft | 0.5ft { 0.5f NO. MOIl| G ELEV. (ft DEPTH (ft RUN DRILL L
() 7 [ ; () (t) E(Lff)v ELEV DE(E)TH R(g)N RATE |REC. R0 SQ"C’)‘R REC TR0 o DESCRIPTION AND REMARKS
() Minfft) | 5% | % ) % | % |G| ELEV.(ft) o
EPTH (ft)
230 L - 193 Begin Coring @ 33.1 ft
T i 1830 [ 3371 20 20| (15 ?_ CRYSTALLINE ROCK
T r 191.0 T 36.1 100% | 75% At VERY SLIGHTLY WEATHERED UNFRACTURED TO SLIGHTLY
T [ oo GROUND o 190 T 5.0 @3 | G - FRACTURED DARK GRAY COARSE GRAINED GABBRO. ZONES
o2 ; : BN A DAY EVBANKUENT— T 86% | 68% L WEATHERED TO CLAY ALONG JOINTS. (continued)
¥ T LN RED BROWN SANDY SILTY CLAY I ;,/;_
T 1. LN , 186.0 | 40.1 oA 1860 40.1
I i LN 185 1 49 4.9 | 4.9) (14.5)[(12.5) =4 CRYSTALLINE ROCK
T e LNY T 100%} 100% 99% | 99% Pl UNWEATHERED UNFRACTURED GABBRO WITH RQD=100
220 I | N~ I 2
2187 + 74 - N- ! 1 L2
u 181.1 T 45.0 >
1 T ] 3 | 4 :+? : ss15| M TN 180 T 48 @8) | @8) gr
1 q- - LN T 100%{ 100% V.‘/ff
215 T . LN 1 b8
f N T 2
2137 + 124 4 N 176.3 T 49.8 iy
T 2] e "IN 175 T ] uaren -
210 T ! ) |_:' 210.1 16.0 T : f.‘ff"
-+ } a0 RESIDUAL A
2007 £ 124ttt | 1 DN MOIST MEDIUM STIFF RED TAN 1714 T %47 f 108 4 847
o [ SS-16 w :[\.N:— SLIGHTLY MICACEQUS SANDY CLAYEY 170 iR | Boring Terminated at Elevation 171.1 ft IN CRYSTALLINE ROCK
T 1 Mgl SILT (A-5 1 i
205 T | ;:-N'._ #-9) 1 N
2037 1 224 1-- AL E + -
I 7 1 3 | 4 -5\7 . 5547 s I 165 1 -
T o 4] I L
200 T N Sl I L
1987 4+ 27.4 A . R T T r
T[] e SN RER ST | I o
1 T m—— ] e PyZ 8 ‘ + -
195 x4 Tt in 1946 315 1 _
1937 4+ 324 P 7 1932 WEATHERED ROCK 329 T -
T 33 110071 T yo0r1® 2 CRYSTALLINE ROCK 155 T C
T s Eﬁé: VERY SLIGHTLY WEATHERED T N
190 T 2 UNFRACTURED TO SLIGHTLY T r
T A FRACTURED DARK GRAY COARSE T C
T - GRAINED GABBRO. ZONES WEATHERED . T C
@ e, TO CLAY ALONG JOINTS. 2 1
g T ﬁ,;L 186.0 40.4 s T -
2 185 T Pizd CRYSTALLINE ROCK 5 T i
8 ST FRESH DARK GRAY GABBRO. o 1 i
e T 2 5 T
3 T AL o 145 T i
E T 2N 5 1 N
180 T 2 a 1 i
o T =3 : I :
=z 1.~
= T = z| 140 T i
& T T o) T -
S| 175 I #/f; 2 1 :
s 1 R 2 1 |
I 1 /‘,’j— g. 135 T i
jl T A2 171.4 547 4 £+ r
2l 170 . Boring Terminated at Elevation 171.1 ft IN 3 1 C
g T i CRYSTALLINE ROCK o T r
a 1 - e T -
2 1 : 5 130 1 L
&| 165 I L , I i
o L Q 4
w T w r
L L @ 1 |
‘i, T N <} 125 1 -
b 4 - N -+ -
g 160 I o 3 T r
w T " w T B
g I I g_ 120 I -
7 + L + B
| 155 T C : 1 i
2 T L °© 1 i
= T 115 r
2 T - 5 T -
2| 150 g
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NCDOT BORE SINGLE R3421A_GEO

7~ NCDOT GEOTECHNICAL ENGINEERING UNIT

L1y BORELOG REPORT

SHEET

PROJECT NO. 34542.1.1

|ip. R-3421A

| COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION RIGHT LANE BRIDGE OVER US 74 BUS. ON I-73 / US220 BYPASS BETWEEN SR 1244 AND SR 1140

GROUND WTR (ft)

BORING NO. EB2-A(RL) STATION 103+23 OFFSET 30ft RT ALIGNMENT -I73- 0 HR. N/A
COLLARELEV, 23181t TOTAL DEPTH 39.9 ft NORTHING 437,923 EASTING 1,745,752 - 24 HR. 26.0
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 12/04/07 COMP. DATE 12/04/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 39.2 ft
DRIVE BLOW COUNT L FOOT SAMP. L
BVl ELEV DEE)T H BLOWS PER FOO v 0 SOIL AND ROCK DESCRIPTION
() () ( 0.5ft | 0.5ft | 0.5ft | |0 25 50 75 1001 | NO. | /Mol 6 | ELEV. (1) DEPTH (ft)
235 A L
T [ 231.8 GROUND 0.0
I R N ROADWAY EMBANKMENT
230 < ] LN RED TAN SANDY SILTY CLAY (A-7)
1 e - | W] 2288 3.0
2281 1 37 e - N RESIDUAL
4 3 3 5 .+a .. M [Nl MOIST MEDIUM STIFF MICACEQUS
1 L - SANDY CLAYEY SILT (A-5)
225 1 ] —
2231 1§ 87 - 5 P :II: : 5 B
4 ?7 . M |\ +
220 1 1 A4
1 1. P
2181 1 137 q1- - .."A_ T
T 2 3 4 f 7 M -;..V-_
215 T 1 N
T | A
2131 ] 187 1. 5 I
1 1 3 3 % - w L
210 T 1 AT
T T, pean
2081 | 237 | 208.1 23.7
T 12 3 o W i RESIDUAL
T V- v i WET MEDIUM DENSE SILTY SAND (A-2)
205 , [
Ao 8
1 Ao X
200 T ‘= C L
1081 1 337 :‘\::: -
1 2 3 6 .49 - |
195 1 N i
1931 1 387 : R R et S ! L 1028 39.2
16 |100/.1 100719 CRYSTALLINE ROCK
190 + 100.1 - \ SPT REFUSAL AT 39.2
T - Boring Terminated BY AUGER REFUSAL at
T : Elevation 191.9 ft IN CRYSTALLINE ROCK
| 185 I r
180 T r
| T C
175 T L
{ +4 o
| T i
1170 1 [
! I C .
165 T T
160 T o
155 T

A_GEQ_BH_BRDG_RL&LL |73-US74.GPJ NC_DOT.GDT 06/10/08

NCDOT BORE SINGLE R3421

~ N NCDOT GEOTECHNICAL ENGINEERING UNIT
[L¥ BORELOG REPORT

SHEET
/8

PROJECT NO. 34542.1.1

[iD. R3421A

~ | COUNTY Richmond

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION RIGHT LANE BRIDGE OVER US 74 BUS. ON 1-73 / US220 BYPASS BETWEEN SR 1244 AND SR 1140

GROUND WTR (ft)

BORING NO. EB2-B(RL) STATION 103+40 OFFSET 70ft RT ALIGNMENT -I73- 0 HR. 27.0
COLLAR ELEV. 231.0 1t TOTAL DEPTH 31.8ft NORTHING 437,948 EASTING 1,745,787 24 HR. 23.0
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 11/30/07 COMP. DATE 12/04/07 SURFACE WATER DEPTH N/A DEPTH TO ROCK 29.7 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lff)v ELEV DE(E)TH o »s % 5 100 \4E SOIL AND ROCK DESCRIPTION
) 0.5f | 0.5% | 0.5/ | [ NO. |/moll G | Elev @ DEPTH (ft)
235 1 |
T [ 2310 GROUND 0.0
230 T I LR ROADWAY EMBANKMENT
4 1. LN MOIST RED SANDY SILTY CLAY
2073 37 1-- R e -
+ .. L RESIDUAL
i 3 3 *5. ) 88-10] M INJ MOIST TAN MEDIUM STIFF MICACEOUS
225 -+ ‘ §L SANDY CLAYEY SILT(A-7-5)
il R B
2223 87 :“: : §'
I 3|3 95 M INT
220 T N
2173 T 137 N \:
T 2 3 .7 . ss-11] M INJ
215 T , \_
1 ,’ . §L
21231 187 [ \[
1 2 2 4. W \
210 . \t
—_— 1
1 ; T N 209.0 220
1 A N RESIDUAL
023 L 28T A s WET, TAN TO OLIVE MEDIUM STIFF
1 .88 . $8-12 L CLAYEY SANDY SILT (A-5)
205 T 1 Sl
T 4= VA K
2023 T 287 o A
T 5 [ 82 [foora]| - T T T e N T 2013 297
200 4 -+ -100/.1 ;(g" CRYSTALLINE ROCK
T A 199.2 . 31.8
T i Boring Terminated BY AUGER REFUSAL at
T i Elevation 199.2 ft IN CRYSTALLINE ROCK
195 T -
190 1 o
185 1 o
180 T -
T N
| T L
175 I L
( T L
! T L
170 T o
| I [
165 I -
160 I [
155 1 B




M&TForm 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. L P. No. R-3421A T. 1. P. No. R-3421A
REPORT ON SAMPLES OF SOILS FOR QUALITY REPORT ON SAMPLES OF SOILS FOR QUALITY
Project 3454211 County RICHMOND Owner Project 3454211 County RICHMOND Owner
Date: Sampled 12/12/07 Received 12/19/07 Reported 12/21/07 Date: Sampled 12/12/07 Received 12/19/07 Reported 12/21/07
Sampled from By CCMURRAY Sampled from By CCMURRAY
Submittdd by N WAINAINA 1995 Standard Specifications Submitted by N WAINAINA 1995 Standard Specifications
742744 TO 742762 742744 TO 742762
6/10/08 6/10/08
TEST RESULTS TEST RESULTS
Proj. Sample No. SS-7 SS-8 SS-9 3S-10 SS-11 SS-12 Proj. Sample No. SS-1 SS-2 SS-3 SS-4 SS-5 SS-6
Lab. Sample No. 742750 | 742751 | 742752 | 742753 | 742754 | 742755 Lab. Sample No. 742744 | 742745 | 742746 | 742747 | 742748 | 742749
Retained #4 Sieve % - 1 - - - - Retained #4 Sieve % 1 12 - - - 15
Passing #10 Sieve % 95 95 100 100 100 100 Passing #10 Sieve % 95 81 98 98 100 78
Passing #40 Sieve % 82 80 87 93 90 86 Passing #40 Sieve % 68 43 82 86 82 50
Passing #200 Sieve Yo 67 59 27 65 65 50 i Passing #200 Sieve %o 36 19 61 57 33 30
MINUS NO. 10 FRACTION g MINUS NO. 10 FRACTION
SOIL MORTAR - 100% ' SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 19.6 24.6 30.5 12.3 18.8 23.8 Coarse Sand Ret - #60 % 43.6 61.8 25.5 22.8 31.7 47.8
Fine Sand Ret - #270 % 12.5 16.0 51.1 32.3 21.6 31.9 Fine Sand Ret - #270 % 21.2 16.7 14.9 23.0 43.6 15.6
Silt 0.05 - 0.005 mm % 15.4 8.9 14.3 33.1 37.4 28.1 Silt 0.05 - 0.005 mm % 8.9 4.3 15.2 19.8 20.6 3.3
Clay < 0.005 mm % 52.5 50.5 4.0 22.2 22.2 16.2 Clay <0.005 mm % 26.3 17.2 44.4 34.3 4.0 33.3
Passing #40 Sieve % - - - - - - Passing #40 Sieve % - - - - - -
LOCATION % EB1B EB1B EB1B - - - LOCATION % EB1B EB1B EB1A EBIA EB1A EB1B
L.L 47 69 26 59 57 51 L.L. 27 33 47 55 35 42
P. L 21 39 NP 17 16 9 P L 9 14 19 24 6 17
AASHTO Classification A-7-6(13) | A-7-5(21) | A-2-4(0) | A-1-5(12) | A-7-5(12) | A-5Q) AASHTO Classification A-4(0) | A-2-6(0) | A-7-6(10)] A-7-5(12) | A-2-4(0) | A-2-7(1)
Station 100-+50 100+50 100+50 103+40 103+40 103+40 Station 101-+40 101+40 101+40 101+40 | 101-+40 100+50
OFFSET 30 LT 30 LT 30 LT 70 RT 70 RT 70 RT OFFSET 70 RT 70 RT 70 RT 70 RT 70 RT 30LT
ALIGNMENT SBL SBL SBL I73NB | I73NB | 173 NB ALIGNMENT NBL NBL NBL NBL NBL SBL
Depth (Ft) 19.00 24.00 39.00 3.70 13.70 23.70 Depth (Ft) 4,00 9.00 19.00 24.00 34.00 4.00
to 20.50 25.50 40.50 5.20 15.20 25.20 to 5.50 10.50 20.50 25.50 35.50 5.50

Soils Engineer

cc: CCMURRAY
Soils File

Page 2

Soils Engineer

Page 1
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M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. 1 P. No. R-3421A

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project 3454211 County RICHMOND Owner

Date: Sampled 12/12/07 Received 12/19/07 Reported 12/21/07

Sampled from By CCMURRAY

Submittdd by N WAINAINA 1995 Standard Specifications

742744 TO 742762

6/10/08
TEST RESULTS
Proj. Sample No. SS-13 SS-14 SS-15 SS-16 SS-17 SS-18
Lab. Sample No. 742756 742757 | 742758 742759 742760 | 742761
Retained #4 Sieve %o - - - - - -
Passing #10 Sieve % 100 100 100 100 100 100
Passing #40 Sieve Y 93 93 92 94 88 100
Passing #200 Sieve % 61 60 79 61 46 81

MINUS NO. 10 FRACTION

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 16.2 17.4 13.7 15.2 22.4 1.2
Fine Sand Ret - #270 %o 29.3 27.5 8.7 30.9 39.4 23.2
Si1£0.05 - 0.005 mm Yo 34.3 34.9 10.9 39.8 28.1 33.1
Clay < 0.005 mm Yo 20.2 20.2 66.7 14.1 10.1 42.4
Passing #40 Sieve Yo - - - - - -
Passing #200 Sieve % - - - - - -
L.L. 56 53 69 59 52 69
P. I 10 12 33 8 8 23
AASHTO Classification AS(D | A-7-5(8) | A-7-5(30) [ A-5(7) A-5(2) | A-7-5024)
Station 103405 103+05 102+35 102+35 102+35 101+50
OFFSET 30 LT 30 LT 70 RT 70 RT 70 RT 70 LT
ALIGNMENT 173NB | I73NB | 173NB | 173NB | I73NB | 173-SB
Depth (Ft) 3.80 13.80 7.40 17.40 22.40 6.90
10 5.30 15.30 8.90 18.90 23.90 8.40

Soils Engineer

Page 3

M & T Form 503

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. L. P. No. R-3421A

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project 3454211 County RICHMOND Owner
Date: Sampled 12/12/07 Received 12/19/07 Reported 12/21/07
Sampled from By C CMURRAY

1995 Standard Specifications

Submitted by N WAINAINA

742744 TO 742762
6/10/08
TEST RESULTS
Proj. Sample No. SS-19
Lab. Sample No. 742762
Retained #4 Sieve % | 2
Passing #10 Sieve % 97
Passing #40 Sieve % 91
Passing #200 Sieve % 53

MINUS NO. 10 FRACTION

SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 20.0
Fine Sand Ret - #270 % 31.7
Silt 0.05 - 0.005 mm % 34.1
Clay < 0.005 mm % 14.1
Passing #40 Sieve % -

Passing #200 Sieve % -

L.L. 59
P.1 4
AASHTO Classification A-5(3).
Station 101+50
OFFSET 70 LT
ALIGNMENT 173-SB
Depth (Ft) 16.90
to 18.40

Soils Engineer

Page 4
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OUTH BOUND LANE BRIDGE OVER US 74 ON I-73 / US 220 BYPASS BETWEEN SR1244 AND SR1140
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R-3421A 34542
RICHMOND COUNTY
NORTH BOUND LANE BRIDGE OVER US 74 ON I-73 / US 220 BYPASS BETWEEN SR1244 AND SR1140
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DRAWN BY: J.K. McCLURE /R.Q. CALLAWAY

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _34542.1.1 R-34214

F.A. PROJ. NHF-220(4)

COUNTY __RICHMOND

PROJECT DESCRIPTION _US-220 BYPASS FROM US-74 BYPASS WEST
OF ROCKINGHAM AT SR 1109 INTERCHANGE TO 03 MILES

SOUTH OF SR 1140

SITE DESCRIPTION _BRIDGE OVER US-74 BUS. WEST COLLECTOR

ON RAMP C BETWEEN I-73 /US-220 BYPASS AND

US-74 BUS. EAST (STA.11+47.77 -RPC- /24+61.99 -FLY-)

NOTE - THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C.DEPARTMENT
OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

ﬁ j\/\%@\ N.C.| 3454211 R-3421A

SHEET TOT.
STATE | STATE PROJECT REFERENCE NO. gET | Tomn

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE MADE
FOR THE PURPOSE OF STUDY, PLANNING, AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY PURPOSES.
THE VARIOUS FIELD BORING LOGS, ROCK CORES, AND SOIL TEST DATA AVAILABLE MAY BE

REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (9i9) 250-4088. NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES. OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA CAN BE
RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.

THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING
TEMPERATURES, PRECIPITATION, AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS

ARE PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIDDER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT. THE
CONTRACTOR SHALL HAVE NQ CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF TIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
C.C. MURRAY

J.E. ESTEP

INVESTIGATED BY_G.C. MURRAY

CHECKED BY__ C.B. LITTLE
SUBMITTED BY__ G.B. LITTLE
DATE MAY 2008




PROJECT REFERENCE NO. SHEET NO.
NORTH CAROLINA DEPARTMENT OF TRANSPORTATION 34542.1.1 R-342]A 2

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

SOIL_DESCRIPTION GRADATION ROCK DESCRIPTION TERMS AND DEFINITIONS
WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE. HAFD ROCK IS NON-COASTAL PLAIN MATERIAL THAT IF TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED LLUVIUM LLUYa - SOILS THAT HAYE BEEN TRANSPORTED BY WATER
SOIL 1S CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED,OR WEATHERED EARTH MATERIALS “UNIFGRM, - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL. ALLUVIUM ALV, - -
lT;:T BLCSJ‘SBEE;E%JT*‘AEED;&T&AT gﬂg;g:gggg :‘E:QGE%A*;%ERT%?E% ASNDmYITElz.!uJ&LESTS Tg_nN5 - Eogaé.; gggne?) DICATES A MIXTURE OF UNIFORM PARTICLES OF TW0 OR MORE SIZES SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TD OR LESS THAN ©.1 FODT PER 6@ BLOWS. | AQUIFER - A WATER BEARING FORMATION OR STRATA.
ASH ASTM D-1586), AP-GRADED - INDICA MIXTU M P W . IN NON-COASTAL PLAIN MATERIAL. THE TRANSITION BETWEEN SOIL AND ROCK 1S DFTEN REPRESENTED BY A ZONE| .
CLASSIFICATION IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE: ANGULARITY OF GRAINS OF WEATHERED ROCK. ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND DTHER PERTINENT FACTORS SUCH ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS: ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE: THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S OESIGNATED BY THE TERMS: ANGULAR,
SUBANGULAR, SUBROLNDED, OR ROUNDED WEATHERED NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 108 OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
VERY STIF, A SKTT LA T Wil MERGEDDED FAE SHD LATES HGRL PLISTC 476 - ROCK (WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
S MINERALOGICAL COMPOSITION AT WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
! CRYSTALLINE FINE 70 COARGE GRAIN TGNEOUS AND METAMDRPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS GANIC MAT MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (= 35% PASSING *208) (> 35% PASSING +200) ORGANIC MATERIALS WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO. SCHIST, ETC. CALCAREQUS (CALC) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
FINE TO COAR -CO! i
GROUP At [a-3] a2 A4 [A5[AB]A7] a1,a2 | A4.AB COMPRESSIBILITY Nl CRYSTALLINE SET)]MENT%RY R T P ATED. ROCK TYpE | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
cLASS. a3 | A6 A7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 ROCK (NCR) — | INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE,
N MODERATELY COMPRESSIBLE LIQUID LIMIT EGUAL TO 31-5¢ COASTAL PLAIN I CDASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT VIELD . v v
SYMBOL NN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY Rock [T T PT REFUSAL, ROCK TYPE INCLUDES LINESTONE, SANDSTONE, CEMENTED B T O ATChipl. RECOVERED IN THE CORE BARREL DIVIDED BY TOTAL
- SHELL BEDS, ETC.
# PASSING SILT- PERCENTAGE OF MATERIAL — WEATHERING DIKE - A TABULAR BODY OF IGNEDUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
110 GRANULAR| o my | MUCK. - GRANULAR _ SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
* 40 SoILs PEAT ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL
s 200 19 Mx|35 mx|35 Mx|3s mx|ss mxdas Mmfas 36 ml3s N SOILS TRACE OF ORGANIC MATTER 2 -3 3-87 IRACE 1- 0% FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
LITTLE ORGANIC MATTER 3-5% 5 - 124 LITTLE 19 - 20 HAMMER IF CRYSTALLINE. HORIZONTAL.
LIOUID LIIT 10 1[4t 1w a0 wafo e Lag x|t m oo mx{ s mn] gonis wiTH MODERATELY ORGANIC 5102 12 - 20% SOME 20 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN. | oip DIRECTION (@IP AZIMUTH) - THE DIRECTION OR BEARING DF THE HORIZONTAL TRACE OF
PLASTIC X | 6 MX | NP 1o mx[ia mxjn i It fio Hx (10 MK (M| prp e op HigHLy | HIBHLY ORGANIC e »20% HIGHLY 35% AND ABOVE v st g?YiTé‘:ssg:Lcl:ER”::TNU:EPECWE" FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP JNOEX| @ 8 ° 4mx_ |8 M |12 Mx|16 Mx|to ux|  MDDERATE ; FAULT - ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF
o ° AMOUNTS OF 22;‘[‘5’“ GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO e REf;;‘fEETTU;‘Em?S ::;TCJQQEMRALLEL T0 THE FRACTURE. THE
USUAL TYPESSTORE FRABS.| o | oy 7y or cLavey | sty | cavey ORGANIC Y WATER LEVEL IN S8ORE HOLE IMMEDIATELY AFTER DRILLING GL 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  (GRAVEL,ARD | ool GRAvEL AND SAND | SOILS | SOILS MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
R T I Yy __ STATIC WATER LEVEL AFTER _24_ HOURS
ECRATIG MODERATE é;ir:‘l]FTIDD]%NLDPCDPEIOg;D:Efgg igovﬂglgcDLDRAJIBTSQSDD:EERTSSRéNGSH%:FECCLT:; I:DCK s FLDAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
FAIR TO Vew PERCHED WATER, SATURATED ZONE, DR WATER BEARING STRATA (MOD.) KS, M ARS ARE DULL ANI . M . PARENT MATERIAL.
AS A EXCELLENT TO GOOD FAIR TO POOR POOR PODR | UNSUITABLE DULL SDUND UNDER HAMMER BLONWS AND SHOWS SIGNIFICANT LDSS OF STRENGTH AS COMPARED
SUBGRADE O~ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORCERING A STREAM, BUILT OF SEDIMENTS DEPOSITED BY
T30 - N THE STREAM,
P10OF A-7-5 SUBGROUP IS = LL - 3@ ; PI OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEGUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOMS SEVERE LOSS OF STRENGTH  |EORMATION (FM) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
COMPACTNESS OR RANGE OF STANDARD RANGE OF UNCONFINED Je— SAMPLE (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE CONSISTENCY | PENETRATION RESISTENCE | COMPRESSIVE STRENGTH R o @5 x1 om TEST BORING DESIGNATIONS If_IESTEQ, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED,
(N-YALUE)
S - BULK SAMPLE SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED.ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED 3 3
CENERALLY VERY LODSE «“ SOIL SYMBOL €  auser soring (SEV) IN STRENSTH TO STADNG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED TO SOME e P ELFLIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED TO
GRANULAR LOOSE 470 10 SS - SPLIT SPOON EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN .
MATERIAL MEDIUM DENSE 12 10 38 A ARTIFICIAL FILL (AF) OTHER SAMPLE F_TESTED, ¥, PT N VALUES 3 LENS - A BODY OF SDIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
(NON-COHESIVE) DENSE 30 10 50 THAN ROADWAY EMBANKMENT —Q— CORE BORING ST - SHELBY TUBE VERY SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERMBLE gyt | MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE 58 — =~ INFERRED SOIL BOUNDARY SAMPLE v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
VERY SOFT 2 <0.25 mo MONITORING WELL REMAINING. SAPROLITE IS AN EXAMPLE DF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
F : — RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF _JESTED, YIELDS SPT N_VALUES ¢ Jo@ gPr | INTERVENING IMPERVIOUS STRATUM.
GENERALLY SOFT 2704 8.25 10 .50 =77=77s  INFERRED ROCK LINE PIEZOMETER
reliiol MEDIUH STIFF M4 851010 . D AN RT - RECOMPACTED TRIAXIAL |COMPLETE  ROCK REDLCED TO SOIL. ROCK FABRIC NOT DISCERMIBLE,OR DISERNIBLE ONLY IN SMALL AND RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
170 Yoyt 1L BOUNDA
(COHESIVE) VERY STIFF 15 70 30 2104 FTreet ALLUVIAL SOL v SLOPE INDICATOR SAMPLE iEgTEEEEXCD';CE"m‘"mNS' QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 18 ROCK QUALITY DESIGNATION (ROD) - A MEASURE' OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >30 >4 28/025  DIP & DIP DIRECTION OF O MetaLLation CBR - CALIFORNIA BEARING AMPLE. ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR GRAIN SIZE ROCK STRUCTURES RATIO SAMPLE ROCK HARDNESS EXPRESSED AS A PERCENTAGE.
O~ sPT N-vaLLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REOUIRES SAPROLITE_(SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRLCTLRE OR FABRIC OF THE
US. STD. SIEVE SIZE 4 18 4% 66 200 270 @ SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEDLOGIST'S PICK. PARENT ROCK.
OPENING (M) 476 208 042 025 0075 0053 SILL - AN INTRUSIVE BODY OF IGNEQUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD 53"02593?31535353535E OR PICK ONLY WITH DIFFICULTY. HARD HAMNER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULOER COBBLE GRAVEL Lonrse S SILT cLay AR - AUGER REFUSAL HI. - HIGHLY & - MOISTURE CONTENT - T0 THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) (€oB.) ©GRJ (CSE. Do & o L) €L BT - BORING TERMINATED MED. - MEDIUM vV - VERY MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO 825 INCHES DEEP CAN BE SLICKENSIOE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
=20 : CL. - CLAY MICA. - MICACEOUS VST - VANE SHEAR TEST HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED I PLANE
GRAIN MM 305 s 28 0.25 aes @805 CPT - CONE PENETRATION TEST  MOD.~ MODERATELY WEA, - WEATHERED BY MODERATE BLOWS,
SIZE N 12 3 CSE. - COARSE NP - NON PLASTIC ¥ - UNIT WEIGHT MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSLRE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (BPT) - NUMBER OF BLOWS (N OR 8PF) OF
4 on HARD GAN BE EXCAVATED IN SMALL CHIPS 10 PEICES 1 INGH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB, HAMMER FALLING 30 INCHES REOUIRED TO PRODUCE A PENETRATION OF 1FODT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST ORG. - ORGANIC '™ DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PIC A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 15 PENETRATION EOUAL TO OR LESS
SO FOISTURE SCALE FTTLD TOISIURE DPT - DYNAMIC PENETRATION TEST PMT - PRESSUREMETER TEST 1CK. THAN @1 FOOT PER &3 BLOWS.
et DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | e - VOID RATIO SAP. - SAPROLITIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SD. - SAND, SANDY FROM CHIPS TO SEVERAL INCHES IN SIZE 8Y MODERATE BLOWS OF A PICK POINT. SMALL, THIN STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY FOSS. - FOSSILIFEROUS SL.- SILT, SILTY PIECES CAN BE BROKEN BY FINGER PRESSURE. OF STRATLEY AND EXPRESSED 5 A PERCENTACE.
©ar. FROM BELOW THE GROUND WATER TABLE | FRAC. < FRACTURED, FRACTURES SLI - SLIGHTLY VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1INCH $TTAT ROCK DUALTY DESIGNATION SHID) -4 MEASIRE O Forc CueLTTY DESCRIBED &1 e
L LIOUID LIMIT FRAGS. - FRAGMENTS TCR - TRICONE REFUSAL SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY L LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EOUAL ATER THAN 4 INCHES DIVIDED BY TH
etastie T T FINGERNAIL. TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE,
SEMISOLID; REQUIRES DRYING TO 10PSOIL_(T52 -
Rl::;l)}E - WET - W) ATTAIN OPTIMUM MOISTURE ECGUIPMENT USED ON SUBJECT PROJECT ERACTURE SPACING BEDDING { SURFACE SDILS USUALLY CONTAINING ORGANIC MATTER.
pl L PLASTIC LIMIT - TERM THICKNESS -
DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: IERM SPACING BENCH MARK:
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEOOED 24 FEET
om_| OPTIMUM MDISTURE - MOIST - M) SOLID; AT OR NEAR OPTIMUM MDISTURE [ cuar e AUTOMATIC ] MANUAL wiDe o THICKLY SEODED 15 - 4 FEET
SL .| SHRINKAGE LIMIT D MOBILE 8- v MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET ELEVATION: FT.
[ s conmmuous FLIGHT aucer CORE SIZE: CLOSE 0.1 TO 1 FEET VERY THINLY BEDOED 003 - 016 FEET
CORY - @ REQUIRES ADDITIONAL WATER TO D : VERY CLOSE LESS THAN 86 FEET THICKLY LAMINATED 2.008 - 0.03 FEET NOTES:
ATTAIN OPTIMUM MOISTURE BK-51 8" HOLLOW AUGERS e . THINLY LAMINATED < 0.008 FEET
PLASTICITY [[] wero FacED FINGER BITS N0 INDURATION :
CME-45C X|-N_
PR — o O FOR SEDIMENTARY ROCKS, INOURATION 1S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
Y STRENGTH TUNG.-CARBIDE INSERTS D'”
NONPLASTIC e-5 VERY LOV CME-550 FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 8-15 SLIGHT CASING W/ ADVANCER CRTTIN GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM
. y ,
HIGH PLASTICITY 2 2% MORE HIGH [ eortesLe HotsT [] tmicone -+ steed teemy [] post oLe oiccer MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
5 0 BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRIcONE 245 * Tunc.-CaRs. HAND AUGER
O [] sounome o INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAW, RED, YELLOW-BROMN, BLUE-GRAYI. CORE BIT O] vene sseam test DIFFICULT TO BREAK WITH HAMMER,
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. D r___] EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIREDR TO BREAK SAMPLE:
] SAMPLE BREAKS ACROSS GRAINS.
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AN\ NCDOT GEOTECHNICAL ENGINEERING UNIT

YY) BORELOG REPORT

SHEET

PROJECT NO. 34542.1.1

|ID. R-3421A |

COUNTY RICHMOND

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION RAMP C BRIDGE OVER FLY

GROUND WTR (ft)

BORING NO. EB1A(RmpC) STATION 10+84 OFFSET OftRT ALIGNMENT -RPC- 0 HR. N/A
COLLARELEV. 262.8 ft TOTAL DEPTH 28.8 ft NORTHING 436,330 EASTING 1,746,448 24 HR. NIA
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 01/31/08 COMP. DATE 01/31/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 19.0 ft
L
ELEV ?EFEE/\}E DEPTH| BLOWCOUNT BLOWS PER FOOT saup.| W 0 SOIL AND ROCK DESCRIPTION
® | ® () | st | 0sft | 05t |0 25 50 75 100[ | NO. | /moil 6| ELev.m) DEPTH (1Y)
265 1 |
T [ 2628 GROUND SURFACE 0.0
I T " RESIDUAL
I - N CLAYEY TO SANDY RESIDUAL SOIL (A-2,
260 N . N A7)
¥ ' N
T r NY
1 N NG
1 a B
| 285 I | §_
T o NY
' T N NY
R et s : N 2403 13.6
T 8 [ 14 | 30 -l N = RESIDUAL
T : T“" SS-47 - DENSE, MOIST, TAN SAND (A-2-4)
245 T ) r 7
244371 185 =] . . { 243.8 19.0
1 3 60/ N -5 T g:.f_ CRYSTALLINE ROCK
I o et PRESUMED CRYSTALLINE ROCK, SPT
| 210 T ez REFUSAL
2393 225 T g&f:‘
T 75 |60/ PR o
I e A
(S
235 T >R
2343717 285 2] 234.0 28.8
80/.1 6011 B Boring Terminated BY AUGER REFUSAL at
1 i Elevation 234.0 ft IN HARD CRYSTALLINE
I C ROCK
230 R | .
225 I C
8 220 I r
g T C
8 4 -
a T i
&l 215 o
e I
) T i
D —
g T i
&0 I r
5 =+ -
[T ot -
© T C
g 1 N
=/ 205 .
(!] -1
(O] T L
a 4 L
m .
@, 4 C
& 200 T .
o' 1 L
w
() < -
< T i
3| 195 I .
m -
u 1 i
o 1 b=
2 I
| 190 I C
@
(o) 4 -
o L
@ I
o - L.
Q L .
21 185 ]

Z_ W NCDOT GEOTECHNICAL ENGINEERING UNIT
LLW BORELOG REPORT

SHEET

7

PROJECT NO. 34542.1.1

| ID. R-3421A

| CoUNTY RICHMOND

| GEOLOGIST Murray, C. C.

SITE DESCRIPTION RAMP C BRIDGE OVER FLY

GROUND WTR (ft)

BORING NO. EB1B (RmpC) STATION 10+54 OFFSET 25ft RT ALIGNMENT -RPC- 0 HR. N/A
COLLARELEV. 2733 ft TOTAL DEPTH 25.0 ft NORTHING 436,307 EASTING 1,746,480 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers ‘ HAMMER TYPE Automatic
START DATE 01/31/08 COMP. DATE 01/31/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 25.0 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-fgv ELEV DE(%T H . 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft A A ! NO. I /moll 6 | ELEv. it DEPTH (ft)
275 1
+ F 2733 GROUND SURFACE 0.0
T - T RESIDUAL
I I L RESIDUAL SOIL (A-5)
270 1 | M L
L | . L
+ ] . L
- i . VS -
265 I 1 ok
1 1. NeLL
1 1. e
4 {- [N
4 1- ,;1. L
260 T Sl
1 . Pyen
1 Jo. N
L d.. L
255 I L o
4 I et S M LS 2539 19.4
1 A WEATHERED ROCK
1 = PRESUMED WEATHERED ROCK
250 I 2
4
T »1" 248.3 25.0
T B Boring Terminated BY AUGER REFUSAL at
T r Elevation 248.3 ft ON HARD CRYSTALLINE
245 T [ ROCK
240 T o
I ¥
235 T B
gi 230 T o
g + L
}— -+ |
D e
O 225 B
|_. - —
o il
e L
O' =4 -
2 + L
5_ 220 I L
> + -
@ 1 L
® 1
S I L
=| 215 r
IZI -+ —
[&] T -
[m] 4 -
%I 1 L
=| 210 T -
o 1 ~
2 N
[O] -+ -
< T -
3 | 208 I [
b L
iy T i
[0
=z -+ -
2 200 T r
W =+ .
Q + L
m o’
2 L
(@] + -
o
2| 195 T 3




DOT.GDT 06/05/08

@FLY.GPJ NC

@ % NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET

NCDOT BORE SINGLE R3421A_GEQ_BH_BRDG_RMPC

PROJECT NO. 34542.1.1 I ID. R-3421A | COUNTY RICHMOND | GEOLOGIST Murray, C. C.
SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft)
BORING NO. EB1C{(RmpC} STATION 10+69 OFFSET 15ft RT ALIGNMENT -RPC- 0 HR. N/A
COLLAR ELEV. 269.5 ft TOTAL DEPTH 35.1 ft NORTHING 436,319 EASTING 1,746,466 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD H.S. Augers HAMMER TYPE Automatic
START DATE 02/08/08 COMP. DATE 02/08/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 35.1 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L T
E(Lff)v ELEV DE(fF;)T H . s % 5 100 A/ ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5/ | 0.5t 2 . h NO. | /Mol G | eev DEPTH (fy)
270 -+ L 269.5 GROUND SURFACE 0.0
-+ F - e e . . e . . P MINE RESIDUAL
T b RESIDUAL SOIL (A-7 AND A-2)
1 |-
265 T [
I |
1 [
-4 l .
260 1T | -
T .
4 | .
1 } -
255 I : )
1 { .
L | .
250 I -
1
I [
I { .
245 I } ) L
I I I i
2413 T 282 T77=7 abakat s EEPURCEE S 2415 28.0
T 35 |65/3 R WEATHERED ROCK
240 -+ 100189 = PRESUMED SEVERELY WEATHERED
T SEIRE Zx CRYSTALLINE ROCK
4 ﬁ-
235 T 2344 R 35.1
+ £ Boring Terminated BY AUGER REFUSAL at
T o Elevation 234.4 ft ON HARD CRYSTALLINE
: T - ROCK
230 I C
225 T -
220 I [
| I -
215 I -
210 T i
! 1 N
{ “: L
| 205 T L
1 : =
200 I -
195 T -
190 T B




C_BEOT.GLT 08/05/08

NCDOT BORE SINGLE R3421A_GEO_BH_BRDG_RMPC

A~ NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET AN NCDOT GEOTECHNICAL ENGINEERING UNIT SHEET

@FLY.GPJ W

PROJECT NO. 34542.1.1 | D. R-3421A ] COUNTY RICHMOND | GEOLOGIST Murray, C. C. PROJECT NO. 34542.1.1 [ ID. R-3421A | COUNTY RICHMOND ] GEOLOGIST Murray, C. C.
SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft) SITE DESCRIPTION RAMP C BRIDGE OVER FLY GROUND WTR (ft)
BORING NO. EB2C(RmpC) STATION 12+09 OFFSET 8ftRT ALIGNMENT -RPC- 0 HR. N/A BORING NO. EB2C(RmpC) STATION 12+09 OFFSET 8ftRT ALIGNMENT -RPC- 0 HR. N/A
LCOLLARELEV. 2321 ft TOTAL DEPTH 23.0# NORTHING 436,453 EASTING 1,746,428 24 HR. N/A COLLAR ELEV. 232.1 ft TOTAL DEPTH 23.0 ft NORTHING 436,453 EASTING 1,746,428 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ SPT Core HAMMER TYPE Automatic
START DATE 01/05/08 COMP. DATE 01/05/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 7.5 ft START DATE 01/05/08 COMP. DATE 01/05/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 7.5 ft
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(lan)V ELEV DE(E)TH e o ”s o 2 ool | o v o SOIL AND ROCK DESCRIPTION CORE ::JZNE NX m— TOEA:I. RUN 18.2 ft S ?RILLE_R Estep, J. E.
| (® . : . .
(f) : . ! MOi| G | ELEV. (f) DEPTH (fy) E(Lfgv ELEV DE(E)T H R(thJ)N RATE | REC.TROD Sﬁ'\OAF" REC[RAOT o DESCRIPTION AND REMARKS
] (Minfft) | % % i % | % |G| ELEV. (i) DEPTH (ft)
235 | 1 N 222.3 Begin Coring @ 9.8 ft
1 L 2223 T 98 [ 32 BN 1@ (13.1)](1BNE=A 2223 CRYSTALLINE ROCK 9.8
T . % % 9 o% Wit
1 L ber s GROUND SURFAGE 0o 220 s101F 130 97% | 97% 99% | 99% e DARK GRAY GABBRO VERY SSLCI)CEJPFI\‘TDLY WEATHERED TO FRESH AND
I L. - RESIDUAL 50 50160 2
230 | oot os | §_ SOFT, MOIST RED BROWN SANDY SILTY T 100%| 100% =i
+ 4 2 2 .- | CLAY (A-7) :: v l/\:
T +4' ) §' 2 o141 180 ?‘5'
225 1 e T - 228 WEATHERED ROCK 22 | T | >0 50 160 ?'n’/f:
—+ M |.224.6 7.5 I 100% | 100% 4
2248 L L4 60/.1 e e e e e . . 60/.1® =" \ WEATHERED ROCK VA 1 #';TL
1 R e a.;f_ 2223 CRYSTALLINE ROCK 98 : 210 T a0
T e HARD CRYSTALLINE ROCK BY SPT - ' 209.17F 23.0 =4 209.1 23.0
220 + yfﬂ— \ REFUSAL / I 1 5.0 (5.0) | (5.0} | Boring Terminated at Elevation 209.1 ft IN HARD CRYSTALLINE ROCK
T Vl’/f* CRYSTALLINE ROCK ; 1 100% [ 100% B
I A GABBRO VERY SLIGHTLY WEATHERED ’ 205 I -
N 77 | 204.177 28.0 C
215 I f'i/’\L_ I N
I = mo| T 3
4 V'.Cf- T B
210 T o= T r
T %5_209.1 23.0 T -
1 L Boring Terminated at Elevation 209.1 ft IN 195 T r
1 - HARD CRYSTALLINE ROCK T -
205 I o 1 -
I . 190 I -
200 I __ 1 i
I C 185 I -
195 1 B T r
1 R 180 I -
190 I L 8 I s
<4 P 5 T -
1 L gl 175 I r
4 o = 4 -
L [w)]
185 T o 2 T r
-+ I~ O T r
, T L ol 170 I C
I L z T -
180 I o & T -
T - > 1 C
4 I L 165
©) - L
T o (&3 B -
4 .. o
175 T . = + L
| 1 L ! T B
T L g| 160 h -
+ - [ea] B
I 1 | - T r
170 T C 5, T r
I 1 C 8 1 L
T = ©| 155 T 3
| -4 | <I T -
4 | (‘:‘ T ke
165 I [ 3 I -
I . Wi 150 T r
O] -T L
1 L z + L
4 L. w
180 1 o i + L
+ L g T C
I B Ol 145 I C
A 1. (o]
[} T b
155 T i g T r




A~ NCDOT GEOTECHNICAL ENGINEERING UNIT

[¥P BORELOG REPORT

SHEET

1 PROJECT NO. 34542.1.1

| ID. R-3421A

|

COUNTY RICHMOND

| GEOLOGIST Murray, C. C.

| SITE DESCRIPTION RAMP C BRIDGE OVER FLY

GROUND WTR (ft)

BORING NO. EB2A(RmpC) STATION 12+21 OFFSET 10ft LT ALIGNMENT -RPC- 0 HR. N/A
: COLLAR ELEV. 2352 ft TOTAL DEPTH 15.2 ft NORTHING 436,461 EASTING 1,746,408 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic
START DATE 01/10/08 COMP, DATE 01/10/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 15.2 ft
) DRIVE SAMP. L
ELEV| TRy |PEPTH| BLOWCOUNT BLOWS PERFOOT v 0 SOIL AND ROCK DESCRIPTION
® | @ | ™ |osft | ostt | 05t 25 50 75 1001 | NO. | /mol| G | ELev. ) DEPTH (fy)
240 1 B
| I C
] 235 T  235.2 GROUND SURFACE 0.0|
R M [ 2339 RESIDUAL 13
ST T T T T T T ey BT PRESUMED RESIDUAL CLAY (A7) /|
I : Yoy CRYSTALLINE ROCK
1 A ROCK, (CORED)
220 229371 59 . . I/~_229.3 5.9
T 2 2 6 T @ e o e = =TT - RESIDUAL
T T M N BROWN SANDY SILTY CLAY (A-7)
1 . I P §_
225 T 7 o
T I .. . N
IR S R R y 223.0 12.2
T X T~ eor1® oA CRYSTALLINE ROCK
1 1ol 2212 SPT REFUSAL 14.0
220 L4 2200 WEATHERED ROCK 152
T r Boring Terminated BY AUGER REFUSAL at
T - Elevation 220.0 ft ON HARD CRYSTALLINE
1 - ROCK
215 I -
210 I C
205 1 I
200 I .
gl 198 T I
2 i3 L
- I L
2 1 L
Ol 190 -
e I
o 1 i
P
oI 4 L
z -+ -
g 185 1 r
> L -
iy I L
) I L
(&)
o + -
=[ 180 L
l]fl T
() T L.
a EN L
o
m( + L
&| 475 I L
o ] L
uw
(D‘ b
‘<_ + -
gL170 1 L
m
w I C
%} T L
2 1
w| 165 I -
o
O 4 .
[e2] | b
[
O -
Q | L
2| 180
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NCDOT CORE SINGLE R3421A_GEO_BH_BRDG_RMPC

@ % NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET
e

CORE BORING REPORT

PROJECT NO. 34542.1.1

[ID. R3421A

| COUNTY RICHMOND | GEOLOGIST Murray, C. C.

SITE DESCRIPTION RAMP C BRIDGE OVER FLY

GROUND WTR (ft)

BORING NO. EBZA(Rhpr) STATION 12+21 OFFSET 10ftLT ALIGNMENT -RPC- 0 HR. N/A
COLLAR ELEV. 2352 ft TOTAL DEPTH 15.2 ft NORTHING 436,461 EASTING 1,746,408 24 HR. N/A
DRILL MACHINE CME-550X DRILL METHOD NW Casing w/ Advancer HAMMER TYPE Automatic
START DATE 01/10/08 COMP. DATE 01/10/08 SURFACE WATER DEPTH N/A DEPTH TO ROCK 15.2ft
CORE SIZE NX TOTAL RUN 551t DRILLER Estep, J. E.
RUN DRILL RUN STRATA | |
Ei | ELEV PREM Ra | RaTE [REC [ RADT) STHP- IRECTRAD ] o DESCRIPTION AND REMARKS
(ft) (Min/ft) | % % ) % % | G| ELEV. () DEPTH (t
233.9 Begin Coring @ 1.3 ft
2339 1 13| 558 1.0 [ ©.0 RENECI) g;;_ 233.9 CRYSTALLINE ROCK 13
1 20% | 0% 24% | 0% A APPARENTLY AN UNWEATHERED VESTIGAL ROCK "FLOATING" IN
230 1 0 LA RESIDUAL SOIL. FINE GRAINED GABBRO.
T 2003 5.9
2284 1 6.8 N=8 \: RESIDUAL
225 T §'
:: F22340 12.2
1 N=60/1 A CRYSTALLINE ROCK
F 2212 14.0
220 T A 2200 WEATHERED ROCK 15.2
1 R Boring Terminated BY AUGER REFUSAL at Elevation 220.0 ft ON HARD
1 L CRYSTALLINE ROCK
215 I L
210 I C
205 I o
200 T r
195 T L
190 T [
185 T o
180 I C
175 T B
| T o
165 T N
160 T [
155 1 [




NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAY
MATERIALS & TESTS UNIT
SOILS LABORATORY

T. 1 P. No. R-3421A

REPORT ON SAMPLES OF SOILS FOR QUALITY

Project 34552.1.1 County RICHMOND Owner
Date: Sampled 11/15/04 Received 11/30/04 Reported 12/2/2004
Sampled from By CCMURRAY
Submitted by N WAINAINA 1995 Standard Specifications
718367 TO 718403
6/5/08
TEST RESULTS
Proj. Sample No. SS-41 SS-42 SS-44 SS-45 SS-46 SS-47
Lab. Sample No. 718373 718374 718375 718376 718377 718378
Retained #4 Sieve % 8 - - - - 7
Passing #10 Sieve % 88 100 99 98 98 78
Passing #40 Sieve %o 39 59 63 51 51 41
Passing #200 Sieve % 10 29 29 27 14 20
MINUS NO. 10 FRACTION
SOIL MORTAR - 100%
Coarse Sand Ret - #60 % 71.1 66.5 55.2 63.0 70.5 63.2
Fine Sand Ret - #270 % 18.6 4.9 16.8 17.3 16.3 12.7
Silt 0.05 - 0.005 mm % 2.2 0.3 2.2 2.3 2.1 5.5
Clay < 0.005 mm % 8.1 28.3 25.9 17.4 11.1 18.6
Passing #40 Sieve % - - - - - -
Passing #200 Sieve % - - - - - -
L.L. 21 64 47 40 28 38
P. L NP 38 - 25 20 4 23
AASHTO Classification A-1-b(0) | A-27@) | A2-7(2) | A2-6(1) | A-2-4(0) | A-2-6(1)
Station 12+09 12+00 12+00 12+00 12+00 12+00
130 RT | 130RT | 130RT | 130RT | 130RT | 130RT
Hole No. FLY FLY FLY FLY FLY FLY
Depth (Ft) 38.30 43.30 53.30 58.30 63.30 68.30
to 39.80 44.80 54.80 59.80 64.80 69.80

Soils Engineer

[

M & T Form 503

Page 2



ST e

R-3421A 34542 / 2’
RICHMOND COUNTY
BRIDGE OVER US 74 BUSINESS WEST COLLECTOR ON RAMP C BETWEEN I-73 / US 220 BYPASS AND US 74

CORE PHOTOS
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RUN 1
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STATE OF NORTH CAROLINA R S E T U

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _RICHMOND

PROJECT DESCRIPTION _US 220 BYPASS FROM US 74 BYPASS

WEST OF ROCKINGHAM AT SR 1109 INTERCHANGE

TO 03 MILES SOUTH OF SR 1140

SITE DESCRIPTION CULVERT AT -LOOP B- STA.8+68.70

ON US74/173 INTERCHANGE OVER UNNAMED TRIBUTARY

TO PEE DEE RIVER

N.C. R-3421A L |7

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY
PURPOSES. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVAILABLE MAY

BE REVIEWED OR INSPECTED IN RALEIGH BY CONTACTING THE N.C.DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT (919 707-6850. THE SUBSURFACE PLANS AND REPORTS, FIELD
BORING LOGS, ROCK CORES AND SOIL TEST DATA ARE NOT PART OF THE CONTRACT.

GENERAL SOIL AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GEOTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATA
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA

CAN BE RELIED ON ONLY TO THE DEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD.
THE OBSERVED WATER LEVELS OR SOIL MOISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR
SOIL MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT. FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE,NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TQ SATISFY HIMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NOTES
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

BY HAVING REQUESTED THIS INFORMATION, THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS
FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION

DIVISION

OF HIGHWAYS

GEOTECHNICAL ENGINEERING UNIT

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

R-3421A 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL IS CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 10@ BLOWS PER FOOT
ACCORDING TO THE STANDARD PENETRATION TEST (AASHTO T 286, ASTM D1586). SOIL CLASSIFICATION
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,

VERY STIFF.GRAY,SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC,A-7T-6

WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:

HARD ROCK

IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED

ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSA

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTE

L IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 60
THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN
D BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM
AQUIFER - A WATER BEARING FORMATION OR STRATA.

(ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS, OR HAVING

)

A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED. WEATHERED | NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (WR) =~>=7 100 BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
P CRANULAR MATERIALS SILT-CLAY MATERIALS MINERALOGICAL COMPOSITION FINE T0 COARSE GRAIN TONEOUS AND METAMORPIIC ROCK ThaT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
CLASS. (< 357 PASSING *200) (> 357 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. gggincLRL)INE WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, SURFACE.
S a1 "3 a2 wt [ A5 [ A6 [ A7 | a2 | adas ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE. CNEISS, GABBRO, SCHIST, ETC. CALCAREQUS (CALC.) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
’ , NON-CRYSTALLINE FINE 70 COARSE GRAIN METAMORPHIC AND NON-COASTAL PLAIN
0Lass.  [Alo]alb 824 A-2-5]a26|Aa2-7 ‘ [z a3 46,67 COMPRESSIBILITY e SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
SYMBOL X R SLIGHTLY COMPRESSIBLE LL <31 ROCK TYPE INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
NN MODERATELY COMPRESSIBLE L =31-50 COASTAL PLAIN ] COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
N : CORE_RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED IN THE CORE BARREL DIVIDED
L PASSING o HIGHLY COMPRESSIBLE LL > 50 (SEEP[)JIMENTARY rRock |1 : I g:gLﬁEggggLéTREOCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED Y SOTAL LENGTH 05 CORE RUN AND EXPRESSED AS A PERCENTACE.
- I I i -
:m 50 MX GRANULAR cLay MUCK, PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*24;@ ?? :44: gg m 15@1 m 35 MX|35 MX|35 MX|35 MX|36 MN|36 MN|36 MN|36 MN - SoLs o CREDOR  SI L B ROCKS DR CUTS MASSIVE ROCK.
ORGANIC MATERIAL SOILS SOILS OTHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRICHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER
VA TERIAL TRACE OF ORGANIC MATTER 2 - 3% 3 - 5% TRACE 1- 10% HAMMER [F CRYSTALLINE. %H’ZGLHTEALANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE IS INCLINED FROM THE
LITTLE ORGANIC MATTER 3 - 5% 5 - 127 LITTLE 10 - 207 .
PASSING *40 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
I _ —ag x| 4t un | e@ wx] 4t v 4@ x| a1 on |40 mx| 41w SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 28 - 35% DIP DIRECTION (DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
ITTLE OR HIGHLY DRGANIC it s oo PIGHLY L oD ABOVE (v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF CINE OF DIP. VEASURED CLOCKWISE FROM NORTH
PI 6 MX NP 18 MX |18 MX| 11 MN | 11 MN | 18 MX |18 MX | 1T MN | 11 MN NODERATE HIGHLY - ‘ - OF & CRYSTALLINE NATURE. . -
ORGANIC B
GROUP INDEX 0 0 0 ame |8 mx |12 me s mx no e AMDUNTS OF s GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
T P——. ORGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING (SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
o o | cReveL, . | FIVE SILTY OR CLAYEY SILTY CLAYEY MATTER AVAR. CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MATERIALS smp | o0 CRAVEL. AND SAND SOiLs SoILS v STATIC WATER LEVEL AFTER 24 HOURS MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
CELRATIG p— ZPu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (MOD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
A5 SUBGRADE EXCELLENT T0 600D FAIR TO POCR bO0R POOR | UNSULTABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LOND BORDERING A STREAM. BUILT OF SEDIMENTS DEPOSITED BY THE STREAM.
QJMﬂ. SPRING OR SEEP WITH FRESH ROCK. —_—
PIOF A-7-5 SUBGROUP IS < LL - 30 ;P1OF A-7-6 SUBGROUP 1S > LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL E?ER[/\[?TION (FM.) - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH .
RANGE OF STANDARD RANGE OF UNCONFINED (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES 'CLUNK' SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
PRIMARY SOIL TYPE CoggﬁSCITSNTEEiSCYOR PENETRATION RESISTENCE COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  237%%° DI & DIP DIRECTION IF TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
(N-VALUE) (TONS/FT5) WITH SOIL DESCRIPTION OF ROCK STRUCTURES SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LOOSE <4 seT SLOPE INDICATOR (SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
GENERALLY LO0SE 470 18 SOIL SYMBOL ng Dur TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. —_
GRANULAR MEDIUM DENSE 12 T0 30 NS IF TESTED, WOULD YIELD SPT N VALUES > 100 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
MATERIAL ARTIFICIAL FILL (AF) OTHER CONE PENETROMETER USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
(NON-COHESIVE) DENSE 30 TO 50 THAN ROADWAY EMBANKMENT @ AUGER BORING @ TEST VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE
VERY DENSE > 50 SEVERE BUT MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < .25 INFERRED SOIL BOUNDARY CORE BORING ° SOUNDING ROD (V SEV.) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING [MPERVIOUS STRATUM.
GENERALLY SOFT 270 4 2.25 T0 0.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F TESTED, WOULD YIELD SPT N VALUES < 198 BPE RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
ELLTTE’FEI:TY MEDISU:IFSFHFF ;TTS 1% B'f TTOO 21'8 INFERRED ROCK LINE (O MONITORING WELL WITH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL LENGTH OF
PLEZOMETER SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EQUAL 10 OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 30 270 4 ALLUVIAL SOIL BOUNDARY A Tl LATON O~ SPT N-VALUE ALSD AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE
HARD > 30 > 4 :
RDCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
U.S. STD. SIEVE SIZE 4 10 40 60 280 270 EQEE@ZL‘JHTON m mgb?fséfIEEE@AESXTCEWMION - ZEEES%éFLIEEDBUETXCﬁov?T%NE{E SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
OPENING (MM) 476 200 842 025 0.075 0.053 haLLOw < INCLASSIFIED EXCAVATION " USED IN THE TOP 3 FEET OF | HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED ?EE“;IEVDEDLILGTS;N S%i’?g?gg%flg’: FHE ESTTFEESELDE;SCEKN;THM HAS BEEN EMPLACED PARALLEL TO
\ - TO DETACH HAND SPECIMEN. -
BOULDER cosBLE GRAVEL COARSE FINE sILT cLay UNDERCUT RN ACcertasLE DECRADABLE. RoCK EMBANKMENT OR BACKFILL
BLOR) 0B R SAND SAND o o MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SD.) (F sD.) ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
GRAIN MM 305 75 2.0 0.25 2.05 0.085 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF) OF
SIZE N, 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED MEDIUM CAN BE GROOVED OR GOUGED .05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 148 LB. HAMMER FALLING 38 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FOOT INTO SOIL
CL.- CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4 DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
SOIL MDISTURE SCALE FIELD MOISTURE GUIDE FOR FIELD MOISTURE DESCRIPTION CSE. - COARSE ORG. - ORGANIC SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS STRATA CORE RECOVERY (SREC.) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY
(ATTERBERG LIMITS) DESCRIPTION DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF & PICK POINT. SMALL, THIN TOTAL LENGTH OF STRATUM AND EXPRESSED AS A PERCENTAGE.
OPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK QUALITY DESIGNATION (SRAD) - A MEASURE OF ROCK GQUALITY DESCRIBED BY TOTAL
- SATURATED - USUALLY LIBUID: VERY WET. USUALLY € - VDID RATIO SO. - SAND. SANDY SS - SPLIT SPOON VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM FQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
(SAT.) FROM BELOW THE GROUND WATER TABLE F - FINE SL.- SILT, SILTY ST - SHELBY TUBE . : THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
L L Liouo LMt F0SS. - FOSSILIFEROUS oLl - sLIeTLY me - ROk SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
pLASTIC . : FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
R(APNIE):E S WET - W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING FRACTURE SPACING BEDDING BENCH MARK:
PLL _| PLASTIC LIMIT HIL. = HIGHLY V- VERY RATIO TERM SPACING TERM THICKNESS
EQUIPMENT USED ON SUBJECT PROJECT VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET -
o | opTIMUM MOISTURE - MOIST - (M) SOLID; AT OR NEAR OPTIMUM MOISTURE WIDE 3 T0 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: FEET
T DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.16 - 1.5 FEET
SL | SHRINKAGE LIMIT - : NOTES:
[] cwme-asc [] cuev errs auToMaTIC [ | MaNUAL CLOSE .16 TO 1 FOOT VERY THINLY BEDDED 0.03 - 0.16 FEET NUTES:
" DRY - @ REQUIRES ADDITIONAL WATER TO D o CONTINUOUS FLIGHT AUGER VERY CLOSE LESS THAN @.16 FEET THICKLY LAMINATED 0.008 - 0.03 FEET BORING AND GROUND SURFACE ELEVATIONS OBTAINED FROM
ATTAIN OPTIMUM MOISTURE - CORE SIZE: THINLY LAMINATED < 2.008 FEET NCDOT- PROVIDED DTM FILE
PLASTICITY 8 HOLLOW AUGERS [le [+ INDURATION FIAD- FILLED IMMEDIATELY AFTER DRILLING
- FOR SEDIMENTARY ROCKS, INDURATION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH [] cre-sse [ rero racco Fincer aits L UCS- UNCONFINED COMPRESSIVE STRENGTH
NON PLASTIC 0-5 VERY LOW [[] TUNG.-CARBIDE INSERTS FRIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS;
SLIGHTLY PLASTIC 515 SLIGHT [] vene sueem TEST B ] HAND TOOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
~ CASING W/ ADVANCER
MODERATELY PLASTIC 16-25 MEDIUM D POST HOLE DIGGER MODERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE;
HIGHLY PLASTIC 26 OR MORE HIGH [ ] PorTABLE HaIsT [] Tricone PSTEEL TEETH | T ) ausen BREAKS EASILY WHEN HIT WITH HAMMER.
COLOR [] vricone * TUNG.-CARB. GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
SOUNDING ROD INDURATED
] DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D CORE BIT D VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. [] [] ] EXTREMELY INDURATED 2:;2;’*‘;“;!5:5B:g:sg?g:gﬁg TO BREAK SAMPLE; DTE Bo15-14
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PROJECT REFERENCE NO. | SHEET NO.

PROFILE ALONG LOOP B CULVERT CENTERLINE — R-3421A 4

FEET
PROFILE ALONG
LOOP B CULVERT CENTERLINE

240 —LPB- 8+68.7 —
3@8'x7" RCBC with Sills
NOTES:
BORING LOCATION AND OFFSET ARE RELATIVE TO CENTERLINE -LPB- OR -FLY-
GROUND LINE PROFILE OF CULVERT TAKEN FROM
CULVERT SURVEY & HYDRAULIC DESIGN REPORT RECEIVED 6-1-2015
INFERRED STRATIGRAPHY IS DRAWN THROUGH THE BORINGS WITH BOTH
220  PROJECTED ONTO THE PROFILE.
-US 74 BrP-
— -
L — - \ —_— —
—
N —
/
/
200 / LPB_1176R
LPB
/ \ 11+ 76.00
/ FLY 3696R 6" Sills at 50" spacing (typ.) 195.3000
/ \ 56.496.00 151 RCP 7
/ \ 67.00 INV. 184.0
\ 189.7000 .
/ @ {8 TPB_868 v
J 0/ — \ — ‘\\ 02/15
_——— 8 £68.00 ———— — .
d @ @\—ofiss6000 , —== — =
.I 80 . I 02/15 S - \
—_——— =~ — <
Invert 180.27' —— Invert 180.70’

160

140

RED AND BROWN, SOFT, CLAYEY SILT (A-5)
WITH TRACE ORGANICS, MOIST AND
@ DARK GRAY, SOFT TO M. STIFF, SILTY CLAY (A-7-5)
WITH TRACE FINE SAND AND ORGANICS, MICACEOUS, MOSIT TO WET, AND
GRAY AND BROWN, LOOSE, FINE TO COARSE SAND (A-1-b) SATURATED, ALLUVIAL

GRAY AND BLACK, ORANGE AND YELLOW, M.STIFF TO HARD, FINE SANDY SILT (A-4),
WITH TRACE MICA, SAPROLITIC, MOIST AND
OLIVE GREEN, M. DENSE, SILTY FINE SAND (A-2-4) SAPROLITIC, RESIDUAL

@ DARK GRAY TO YELLOW,BLACK GABBRO, WEATHERED ROCK AND CRYSTALLINE ROCK

0 100 200 300 400 500 600
Distance From Culvert Outlet




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 7/6/15

A O NCDOT GEOTECHNICAL ENGINEERING UNIT

SHEET

5
WBS 34542.1.FR4 | TIP R-3421A | COUNTY RICHMOND | GEOLOGIST C.Wang WBS 34542.1.FR4 TIP R-3421A COUNTY RICHMOND GEOLOGIST C.Wang
SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft) | | SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. FLY_3696R STATION 36+96 OFFSET 67 ft RT ALIGNMENT -FLY- 0 HR. 5.5| | BORING NO. LPB_868 STATION 8+68 OFFSET CL ALIGNMENT -LPB- 0 HR. 2.6
COLLARELEV. 189.7 ft TOTAL DEPTH 43.7 ft NORTHING 436,849 EASTING 1,745,286 24 HR. 8.0 | COLLARELEV. 183.6 ft TOTAL DEPTH 24.9 ft NORTHING 436,978 EASTING 1,745,410 24 HR. 2.3

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 02/18/15

COMP. DATE 02/19/15

| SURFACE WATER DEPTH N/A

DRILLER S. Davis

START DATE 02/18/15

COMP. DATE 02/18/15

| SURFACE WATER DEPTH N/A

DRIVE BLOW NT BLOWS PER FOOT SAMP. DRIVE BLOW NT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(E)TH oW cou ows o0 5 100 v SOIL AND ROCK DESCRIPTION E'(-f'tE)V ELEV DE(E)TH oW cou o 25 ows 5 o0 5 100 ) SOIL AND ROCK DESCRIPTION
(f) 0.5t | 0.5ft | 0.5t | |0 25 50 | NO. /Mol ELEV. (f) DEPTH (f) (f) 0.5ft | 0.5ft | 0.5ft | ! | NO. [/moll G
190 L | 189.7 GROUND SURFACE 00 [ 185
8971 00— Twon| 1 3 *4. - ALLUVIAL 1836 + 0.0 183.6 GROUND SURFACE 0.0
+ .. 187.7 _ Red and brown, clayey SILT (A-5) with trace ,__ _2.0] 1 WOH][ 1 3 * 4 ALLUVIAL
1862 T 35 \ - - _\\_ _______organics, micaceous T - 181.6 _ Red and brown, clayey SILT (A-5) with trace ,__ _2.0|
185 T 2 3 4 _*7 ) Dark gray, silty CLAY (A-7-5) with trace fine 180 | 1801 T 35 [ _\\_ __ _____Organics, micaceous
T | sand and organics, micaceous T WOH|WOH| 2 ‘2 i Red, dark gray, silty CLAY (A-7-5) with trace
1 :, 182.7 70 1 \. . organics, micaceous
w10 T a5 1 RESIDUAL + \ - we _ _ _ _ __ ____________ 19
180 + 3 2 3 EEEI Brown, black with orange and yellow, fine 175 | 1751 T 85 V- RESIDUAL
-+ —*‘* sandy SILT (A-4) with trace mica, saprolitic 5 3 3 Gray and black with orange, fine sandy SILT
1 N\ + ‘\6- - (A-4) with trace mica, saprolitic
1 N 1 N
176.2 | 135 5 5 B A - 170 1
175
1 Qi3 1701 1 135 -
1 -\ 1 .. *22 ..
-+ - - \ -+ - - - - -
1712 1 185 A S T N
170 I 5 [ 12 ] 16 Neos 165 | 165.1 | 185 \
T i N . . 1 6 14 15 \29‘
T RN N T 9z
N ~ |
a2 T 235 | L | G I L
165 160
—+ ~875 o SO I A == F===F===3 B — — — — W ERTERED RoGK— — — — — 249
+ .- - : 1000684 : WEATHERED ROCK 2439
+ SN - 60/0 60/0 Yellow, black, GABBRO
1612 T 285 A Boring Terminated with Standard
160 T 12 22 74 ) '\'.96 Penetration Test Refusal at Elevation 158.7
T A ft ON CRYSTALLINE ROCK (GABBRO)
1 \ Notes
1562 T 335 T 156.2 335 1) 0.2' Topsoil
155 T 100/0.2 " 100/0.2 WEATHERED ROCK 2) Auger refusal at 24.9'
1 Dark gray to gray, GABBRO
1512 T 385
150 1 100/0.5 " 00059
1462 T 435 o 146.0 43.7
00/0. 100/0.28

Boring Terminated at Elevation 146.0 ft IN
WEATHERED ROCK (GABBRO)

Notes
1) 0.2' Topsoil




NCDOT BORE DOUBLE R-3421A.GPJ NC_DOT.GDT 7/6/15

A O NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

WBS 34542.1.FR4 |TIP R-3421A |COUNTY RICHMOND |GEOLOGIST C. Wang

SITE DESCRIPTION US 220 Bypass from US 74 Bypass West of Rockingham at SR1109 to 0.3 miles south of SR1140 GROUND WTR (ft)
BORING NO. LPB_1176R STATION 11+76 OFFSET 151 ft RT ALIGNMENT -LPB- 0 HR. Dry
COLLARELEV. 195.3 ft TOTAL DEPTH 12.7 ft NORTHING 437,169 EASTING 1,745,548 24 HR. 7.0
DRILL RIG/HAMMER EFF./DATE F&R2175 CME-55 76% 02/05/2015 | DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 02/16/15 COMP. DATE 02/17/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'tE)V ELEV DE(%TH o 25 o 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5t | 0.5t . . . NO. |/mol| G | ELEv. () DEPTH (it
200
195 | 195.3 0.0 195.3 GROUND SURFACE 0.0)
WOH| 1 2 1 3 ALLUVIAL
* T Red and brown, clayey SILT (A-5) with trace
1918 L 25 AN fine sand and organics, micaceous
4 2 7 . ¥9 190.8 45
190 AY Gray and brown, fine to coarse SAND (A-1-b)
. \.\. and gravel
A
186.8 85 .. P
N 186.2 9.1
185 M e - RESIDUAL
.. . 1835 Olive green, silty fine SAND (A-2-4), 1.8
1827 1 126 N Eeebaerts irsirataes Rririeaty § 86 N saprofic__ ___ /7]
60/0.1 60/0.1 CRYSTALLINE ROCK
\ GABBRO /

Boring Terminated with Standard
Penetration Test Refusal at Elevation 182.6
ft IN CRYSTALLINE ROCK (GABBRO)

Notes
1) Strata break in split spoon at 4.5' and 9.1'
2) Hard drilling at 11.8'
3) Auger refusal at 12.6'
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Photo 1: Lookin Sout Along Loop B Culvrt

Project 34542 TIP R-3421A July 2015
Loop B Culvert Richmond County, NC




